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colleetionN  ntude  fit  dilferentM  |H>ri<M|i4  by  variouH  nieniU-rs  of  tiie 
(Jeoloffieal  Survey  Htaff,  wtiieh  have  bec«n  examinetl  and  chiiixifled  hy 
Dr.  !I.  M.  Ami. 

I  have  the  honour  tc»  be,  Sir, 


OEOLOflirAL  Sl'RVBY  OfFICK, 
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Gi:OLOGY   AND    iNATlllAL    RESOURCES 

OF   TIIK   AliKX    IMU  liKli    ]N    THK 

NORTHWEST  QUARTER-SHEET.  No.  122,  OF  THE 
ONTARIO  AND  QUEBEC  SERIES 

COMPItlSINti    POItTIONS     OK    THE     COINTV     OK    I'l>XTl.\r,     (^UEllEC.    AND    OF 
CAULETON    AND    HENKHEW    COINTIES,    ONTAIilU. 

)5v   K.    \V,   EULS. 

TNTUODULTION. 

The  otKciiil  number  of  the  niap-slu'et  t<>  wliich  this  ii']iiirt  relates  is 
Nil.  122,  known  a.s  tlie  "  Pembroke  sheet."  It  lies  west  of  au'l  joins 
uiap-.slieet  No.  121,  c)r  tlie  "(Jrenville  sheet,"  and  has  an  an  \  of  3,4.'jt) 
si|uare  miles.  Tiie  eastern  limit  of  tlie  sheet  k  not  far  from  tlie 
Gatineaii  river,  noi'th  from  (Jttawa  city,  ami  the  southwestern  portion 
is  traversed  by  the  Ottawa  river  from  a  point  about  thirty  miles  west 
of  Pembroke  to  within  ten  miles  of  the  eity  of  Hull. 

POSITION  OK  .STKK.\MS. 

The  area  north  of  the()ttawa  is  interseeted  by  several  lai-j;e  streams. 
In  addition  to  the  Gatineau,  which  crosses  near  the  eastern  margin  of 
the  maj),  from  the  northern  limit  of  the  townships  of  Northlield  ami 
Wright,  there  are  several  large  branches  of  this  stream  from  the 
west.  The  prinei]ial  of  these  is  the  Piekanock  which  rises  in  large 
lake.s,  among  which  Dumont  and  Stjuaw  lakes,  in  the  unsurveyed 
area  north  oi  the  townships  of  Iluddersfield  anil  C'lajiham.  are  the 
most  important.  The  stream  join-;  the  Oatineau  in  the  central  part 
of  Wright  township  nearly  si.vty  miles  math  uf  the  city  of  Ottawa. 
Farther  south  other  important  tributaries  are  the  Kazabazua,  Stag 
creek  and  the  Peche  river,  the  last  entering  the  Gatineau  near  the 
village  of  WakeKeld. 
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Among  other  streams  which   fl„u-  int,.  tU  .  ru. 
.in,l  are  inolucle,!  i„  the  anW  .  '^'^  *'"'""  '''"  •^""»''> 

Mus,uash  rivers,  wh  h  «  .^  ,  It'T  r'  7  "'"  ""'■-  -'  ^l- 
Bonnechere,ala;geriirwhi,,  •  '*'?  T"  "^  Pembroke,  and  the 
lake  al.„t  1^.^']:^:^:^^^'  ''^  ^f""  -^^  "  ''"'"^  '">  ^hat. 

'atter  place,  lies  to  the  south  of  the  prrilra^.h:!:.      '"^^'^  "^  ''''' 
Ihe  area  north  of  the  Ottawa   wfH,  ,1 

^';ip«  in  ,he  more  in..e^::'':^^:rz7r' '''''' V''-''- 

adjacent  to  the  Ottawa  itself  east  of  the  I  lack  Wv^r  ""T  T'  ''"" 
«nope„e.l  for  settlement.  West  „f  M,  P.  ,  t?  '  "''''  ""■''''•'-^ 
along  the  north  side  of  the  O  til  0  '  "'"'^'''''^^  '•<-'«  extend 
of  what  is  known  as  the  I^h^.    h  •       '^  ''""  "'   '''^  '^^^r  end 

the  sharp  U.nd  >^>oT^:Z::'T''  ^'''  '''''''  '''''^  '^^ 
Kc^ds  also  exten.I  north  near'v  to  t,  .  T   '"""  ''^   P^'"'^' "''•''■ 

but  a  large  portion  of  this  "  ^  i  st  1  ""'  T  """^'"f'  "'  '''"'"' 
and  Coulonge  rivers  sevlT  1h  ^"^*"'''-     ^^'"*'""  ^'^"  ^'-^ 

distance  of  Sghtt^>  ten  mie  '"""*  ""^'   '"^'"   '^^  — '^^  ^^  - 

-earns  for  so^:  ^-1:^:.  i';"  .r^tr  '^^t  -r-'''  '"-^  ^"-^ 

r-ds    are    in    close   proxim  tv  to    th     oT  "^^''^^  ''"  *'"^^'"«' 

country  is  generallvrou.:hTl[         ^^e   Ottawa.       Beyond    these    the 

Kast  of  the  Coulonge  the  country  is   fairlv  w.ll 
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iimIxT  -ir  piirtiijii'  i'.)a>l  cxtcncls  iioithwcst  to  Siiuaw  lake  and  tlieiice  to 
tlic  ii|i|ier  |iart  nf  the  L'oiilon^'e  river. 

South  of  tlie  Ottawa  the  art-a  between  tlie  river  ami  the  Honne- 
clit-re  is  much  less  hnikeii,  und  ■.'(mkI  settlements  are  coinmon.  There 
are  here  larije  outeroiis  of  the  limestones  of  the  several  Palaeozoic 
formations,  the  decay  of  which  usually  prmluces  a  soil  very  favouralile 
to  agriculture,  and  the  crystalline  limestones  also  have  a  comparatively 
wides|)reaii  development  as  compared  with  the  country  north  of  the 
Ottawa. 

This  portion  of  the  map-sheet  is  also  traversed  Wy  several  lines  of 
railway,  among  which  are  the  Canadian  Pacific  from  Ottawa  west- 
ward, the  Grand  Trunk,  and  the  Pemhrnke  Southern  which  extends 
from  the  town  of  Pembroke  to  meet  the  (irand  Trunk  at  Ocilden  lake. 
On  the  north  side  of  the  Ottawa  the  only  railway  yet  constructed,  in 
addition  to  th*-  line  up  the  Gatineau  river,  is  the  Walthum  branch 
of  the  V.  P.  R.  system,  which  now  terminat^'s  near  the  innuth  of 
the  Black  river.  The  Maniwaki  branch  of  the  C.P.K.  system 
extends  northward,  keeping  for  a  considerable  part  of  its  course 
in  close  proximity  to  the  Gatineau  river.  This  road  for  some 
years  ended  at  the  villaj^e  of  Gracefield,  alxiut  one  mile  above  the 
mouth  of  the  Pickanock,  but  is  now  comjileted  to  Manrvaki,  at  the 
mouth  of  the  Desert  river. 

The  area  included  in  map-sheet  No.  Il'l'  presents  somewhat  differ- 
ent ideological  features  fnmi  those  found  in  the  adjoining  map-slice*:  to 
the  east.  In  the  part  near  liie  Gatineau  river  there  is  a  much  greater 
development  of  the  crystalline  limestones  iK-longing  to  the  (irenville 
iir  Hastings  series  than  in  the  western  half  of  the  area.  This  area  of 
calcareiius  roc' s,  while  greatly  interrupte<l  by  masses  of  granite  and 
(xcusional  outcro|)s  of  the  grey  gneiss,  has  a  breadth  fnmi  east  to  west 
of  nearly  fifteen  miles,  and  extends  nftrthward  far  lieyond  the 
limit  of  the  map-sheet.  Its  distribution  in  this  directicm  along  the 
Gatineau  river  and  its  tributaries  has  already  been  briefly  described  in 
the  report  on  map-sheet  No.  121. 

Westward  of  the  calcareous  rocks,  the  formation  is  largely  granitic 
in  character.  These  granites  are  <jften  well  foliated,  though  this  feature 
is  also  frequently  absent.  .Xhingthe  Coulonge  river  as  far  north  as  our 
examinations  along  this  stream  extendefl,  or  to  a  }>oint  about  seventy 
miles  from  its  junction  with  the  Ottawa,  measured  along  the  stream, 
large  areas  of  greyish  and  re<ldish-grey  gneiss  are  seen.  They  are 
7-J61  — H 
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rort...!..  ..t  ,i„.  ,i,.t„,,,  „„,  „,„,„,,  1,^.  ■"S" 

lir;:,.::"" """  ■'-  -'>■  -  •—.■ ::..■■': 

of  this  .i.stnct.     li.e  schists  «n,l  doloMMte  hav  a  wi,!,.   ,1...  i 

alon«  the  line  of  the    Kingston   ,u.,i    Pen.t: ^  ^   ',       it^'T;" 

m  the  ,„„„tu.8  ut  Frontenac  and  Hastinfis. 

.8Sl■.::;:;^:;;:L■:;^t'!:^^'■';^■'"    "-> ^  •• 

n»  ,„,  .:;:;::::':o?r;i:;;r:;-:;;,  ';nrr;;; "" — 

w.ti,  tl„  CJ,t„„   .b„v,  P.„,br„k,     .„d      -""'■«'-»    ">l"J"".-...m 

leached  at  wluit  is  now  known  as   Rarrv  bar      Tl„.  ...,!•     ,  / 
^e..ount.,ad,eent  to  these  H..Ve,-'.:i:.^:;:-:^^^ 

V.ll^T  '^r'""   '^"""^   'tichanl-on    made   a  series  of  surveys  i,.   the 
P  mbro  e      .stnct,   i,^,.di„,    A„u.„eUe  is..     ,,    „„d    .ontL       h 

the  work  i    tit-  '   ""■'"''  "'"'  '''■■  "•  '^^  ^'"'"-'  -'•»^'  on 

north  oM  "";  ""■'-■'"•^  ""  ^"■"'"^'-  ''"'-^  ^'^^  "'«  ''-"'^  ^<'  the 

north  o    the  Ottawa  between  Couion,.  river  and  the  Gatine.,,,  and  on 

ouths.de  over   portions  of  Westn.eath,    Ro.    and  Horton  to  v 


I'EMHROKB   HIIEET  •> 

In  his  lepoit  for  \f^'*>  Mr.  Voniior  describes  thi'  IfiuiiTi;;  !.'i'oioi.'ifal 
t'e/ittiK's  alonj;  the  Otfiiwii  from  the  town  uf  Ariipriin  a>  far  west  an 
tlie  jiiiictiim  with  tho  Maltawa  river.  The  tlistiiltntinn  of  thi- 
iTvstilline  liinestono  in  th.-  cistern  portimi  of  the  county  of  Hiiifrow 
is  iit'O  liiven,  and  the  coiini-xion  of  these  with  sinillar  limestones 
north  of  tlie  Ottawa  is  eter.rly  stated,  tlie  tw<i  heiii'.'  reu'urded  us 
e(|uivaleiit    foiiiiations.     In    this    way    the    rocks    which     had    Ix-en 

i|e.scril)e(l    in  the  earlier   reports    under  tlie    name  of  tl (Jrenville 

series"  were  shown  to  l)elon;j!  the  same  horizon  as  ttiose  wliicii  in  the 
area  south  of  the  Ottawa  had  h.iii  styled  by  Vennor  the  "Hastings 
st-ries.'"  Tlie  stJitement  tlius  ]nit  forward  l)y  S'eiirioi-,  nearly  tliirty 
vears  af;o,  has  been  to  a  lai-;:i'  extent  snpjHirted  by  the  detailed  worlc 
in  the  di>.triet,  a^  well  as  to  the  ea-t  and  west,  diirini:  llielasl  ten 
vears.  A  large  amount  of  attention  wa--  also  i.'i\eM  'iV  Mr.  Vi'unor  to 
tlie  "itudv  of  the  ecotioinie  minerals  of  tiie  area,  mure  especially 
to  the  deposits  of  iron,  niiea.  ;,'raphite  and  apatite. 

The  relations  of  the  several  divisions  of  the  erystalline  roeks  in 
eastern  Ontario  will  be  fo\uiil  discussed  fully  in  the  preceilinj,'  report 
on  t!ie  Perth  sheet. 

The  dilFerent  rock  formations  found  in  the  area  com[)rised  in  map- 
sheet  No.  rj'J  are  as  follows  :  — 

I'alaeiizoi'-  J'ormnfions. 
Trenton  limestone. 
Hlack  River  limestone. 
Cliazy  limestone  an<l  shales. 
Calciferous  dolomit*'. 
Potsdam  sandstone. 

Cry. ■'I  all  ill''  rock:*,  indudinii  : — 
(iranite  and  i,'ranite-j.'neiss. 

Gneiss,  quartzite  and  limestone  of  the  (irenville  series. 
Anorthosite  and  other  igneous  rocks. 
Post-Pliocene  dejiosits. 

O  inf,'  to  the  fact  that  the  crystalline  rocks  are  the  more  important 
geoi.)j;;cal  feature  in  the  area  under  consider.ition,  their  desorijition 
will  be  first  given. 

THK  CKYSIAIXINK  KdCKS. 


In  general  character  the   crvstalline  rocks  of   the  area  north  of  the 
Ottawa  and  west  of  the  Gatineau  river  closely  resemble  those  already 


«lKOL(»i|(AL   St  HVEV    OF   f.^X.UiA 

t,:^:f;:':;rr!::,:r.:;:;;:; "^ -—*.... 

The  main  uiva  „f  tl„-   liin,..st.„,e  wv.t  „f  tl,,-   (•„.;. 

II II    n>    twch,.   miles  fp„„    ,      J    stii..iii.       I!  .       1    .1  ■ 
WHHtwanl.  tl,,.    ......k.  are    l«,.„elv  of    rl     """.'*""""•      "•'>"""'    '•".. 

K-nitK,  .H.t  th..  li, ,^^ne  i       L:'   "'"   «*""^'^:   ^•"'•"■'>-   '"    H-- 

..•.s...v..,l  al  ;,/t"      O  t!  ;■   '■"'"""""  ""•'"'•'■■•  "*•  ""■  -'•'-  -^ 

Black    nv  .    "        ,       ":,"  'V':r    '"'   '""''^   '•«>•"-'  ^''-  ""'  "f 

the  li,„...sto„  .   wu7,KrI^  "'  "■'■^"""   """'  "^    """   ■""I.-sh-et 

Here   tl,e   lin.est.me    !«,„  *'  """^''■'•"  I-'-t«on  of  Ca-u.net  i.la„.i. 

fence  lias  alre,„l,-  1  ^'''"'■*  ''"'*'"•  '*''""«  't^  W"''- 

ul,ea.iy  b.en  n.ent.one,!  in  the  ,.reee,linj;  report  (1,^-)^). 

A  traverse  was  made  of  I'n.    ui.w.i.       j  r.     i 

junction  with  the  Ottaw!.  nn  .K       1  ,"       '^"  '"'^■^^'"  ^'■""'  ^''^'''• 

Wl,  M  'Ottawa  northward   for  a  Unit   seventy  mile^      ()„ 
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till'  (iict'ii  Liki'  |Miitiii{t>  nmtf,  liy  wliirli  a  louiili  |..ii(iiiti  <it'  th>'  liM-r 
is  piissed.  TliH  u'l'iii'iiil  strike  nf  tlu'  rix'ks  lieif  i>  t'l  the  iniitliw.-it, 
t'ollnw  iiii,' ;.'i'nt'rull\  till' oiur-w  of  the  itifiiiii.  'ilic  ii|iiH'r  pintimi  nf 
tlip  liluck  riviT  is  (M'cii|iif(l,  as  tar  as  nui'  tiavcisi-  i-xteiKlcil,  liy  the 
){rmiitii'  imrtioti  nt'  the  si'rii's. 

Alniii;  till-  ( '')iilcmj;f  tlie  ;;!ii'iss  of  thi-  (ircnvill''  s.'iics  is  iiswicinti'il 
with  cuijirtzitc  ami  liiiu'stDiii'.  Tiic  >;m'iss  is  soiiu'tiini's  vety  «••!! 
Ih'iIiIciI,  ami  ill  tin'  rliil's  III!  >iiiw  <>i  tli.>  Juki's,  ni)tal)ly  on  Hrvsoti  liki-, 
tlieoiitcrops  I'liistfiv  ri'sfiiiliU'  wi'll  In'ilili'ilniassi'sof  Potsdam  -aiKl-toiu'. 

Ill  this  rrsjH'ct  till'   riM'ks   an'   \t'i'y   similar    t rtaiii   of  tln'  i;tiri-si's 

si'fii  on  tlie  uiijii'i'  |>art  of  tlio  Noilli  Nation  livi-r  in  tiic  <iii'nvilli' 
(listrirt. 

Aionfi  the  north  siilf  of  the  l)t'i'|i  riM-r  (Ottawa),  iiTtiiin  imitioii^  of 
tilt' ;^neiss  forinatiim  ari' wi'll  l):4iii|i'il  aii'l  thf  dip  is  at  a  lii!,'li  aiul-'. 
sonii'timi's  to  the  t-ust,  hut  in  plart's  to  thi'  wot,  indicatini.'  an  antii'li 
nal  structin'u.  The  same  features  iiro  seen  in  the  roeks  where  exposiMl 
nlonv'  the  south  siile  of  the  river,  tiiouyh  the  e\posnres  are  here  li-^, 
frei|uently  seen  owjni;  to  satid  deposits  wliieh  pre\ail  over  iniieh  of  tiie 
urea  in  this  diieotion.  In  places,  however,  especially  towa.d»  the 
Rapides  des  .Joachims,  the  rocks  are  more  massive. 

In  the  area  l>etween  the  limestones  of  the  (Jatini-au  Uivei'  belt  and 
the  outcrops  of  the  similar  rocks  aloiii;  the  Coiilon;;i'  river  then- 
appears  to  'oe  a  marked  diveii^eiice  in  the  strike  of  the  itneiss,  which 
extends  for  a  coiisideralile  distance.  Thus  in  the  former  district  the 
strike  of  the  ;{neiss  and  assm'iated  limestone  varies  from  N.  ■"'ii  K.  to 
N.  IH  K.,  while  aloni;  the  latter  stream  the  j,'eneral  strike  is  from 
twenty  to  thirty  de;.'rees  west  of  north.  The  cause  of  this  iliver^'ence 
seems  to  be  the  presence  of  a  lari;e  area  of  u'raiiite  and  granite, 
jjneiss  which  is  extensively  developed  in  the  country  east  of  the 
Coulonne  and  which  extends  aciMss  to  the  upper  part  of  the  I'ickaiiick 
waters.  The  peculiar  action  of  certain  portions  of  this  mass  is  seen  in 
the  abrupt  termination  of  some  of  the  limestone  bands  as  well  as  the 
associated  i;nei.ss  at  a  numl)er  of  points.  This  divergence  in  the  strike 
of  the  ;;neiss  and  limestone  through  the  agency  of  ^ranit'i  masses  is 
also  well  seen  at  other  p(jints  in  the  area  of  the<>renvillp  sheet,  as  also 
in  that  to  the  south. 


The  Coulonge  river  has  a  length  of  almut  I-jU  miles.  It  enters  the 
Ottawa  near  the  village  of  Fort  Coulonge,  in  the  township  of  Mansfield, 
atx>ut  three  miles  west  of  the  h.'aii  of  L'alumet  island.     The  current  is 
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;;  :'"'■''  r ' "'  '"■  •""•••'  "'''••  V  .-S  o,  ,,v  making  ..V.  J 

-"«.n   ,„•..,.„.  ..H„    1«    rou-l.o,l   at   alHM.t   .ovontv  tw..   ,„il...s   ,r„„;  ,|.., 

;;:;;;;;:;""•'";•' " ti, n:JZ,': 

"'  ""    ""•*■  '«  """•> '■..  ..asily  ,u-.  „m,,|is|H..|. 

Al..n«  , l.t  par,..f„..,str..«,„   for  half  u  .nil i,,,... „,„,.. 

.r  «  nvM  «,.,.y  .'...m.s,  asH.„.iat..,|  u-m.  I,:„.,|,  of  ...-vstallin,.  Ii„...st,..„. 
.«  tl...  p.vvH,l.n«   r.K.k.     Tl.,.,„..i..  I,   „.,....,i ,;,„,    ^,,„j  i„  j^^     • 

r::";;'  ^'^  ';''"•'  "^'-  ""■•""">• « •••'">••"-.  •-;:«::;;!;:;. 

II   "h  ■■<■   I"    I..    !•)  -.K.       III,.   Ii.ii(.sti«iii«s  aDiM'Ui'  It 

tl-  h.sr  fall.  «.|,„,.l.  ,.  |,.„,..„.  ,„..  .i,,,.,,„,  ,„,  ,i^,_^.,.^,. ,,  .,^^^^_^^^ 

•Hns   fall   is    alK.u,    sovw.   f..,    ,.i«h.  ,..,,,.   ,|a,.k    |„„.„ „,,(,,   „i„, 

-^1  sh  a,,.l  ,,.y   ,n..iss.  tl,..  „..ik..   a..d  .11,.  ,,  .|.ioh  ar..  tl...  s  ,.,..  as 

.  ...  .....lo.     un.l  tl.,s  ap, t..  1...  tho...n..ral  .fik.-  ..f  all  , ...ks 

hr..u,l,..ut  ,l..s  part  of   tl...  c,.u,.t,,v.     Tl...  ,,„.,..,..  past   tl-   f  1         , 

ab..^e  the  falls,  the  pel.bles   ....nsistin,-  ..f  .-..l  ami   «r..y  -neiss    well 

^^s  .  ,,eM.le.  t..  ,h,.  .-..ks  ..f  tl...  (i,.e„vi!l..  series,  as  als..  t.  tl... f  tl... 

.s  s..r,..s  as  s,...„  al..,,,,  Hu-  Mississippi  river,  i,  very  ,„,.rk...l. 
At  this  fall  a  .teep  «n.nite  m..untai„  risen  t,.  the  wo«t  ..f  the  strea... 
■    '"  <-  tl..s  as   tar  as   Devil   ehut..,   al„..,st    twelve   ,nil..s   f.-th.,' 

.M.t..tsan.lan.i   .ravel.     Oeeasi.,nal   outcrops  ..f  the   usm.l  «„'..iss 
W  u-  w.th  a  . l.p  of  N.  80"  K. ,  6o^SO^     Th..  L.ne  .lip  is  see,,    t  the 
Chu  e   ,„  ,,reyHh   .»nd   black    ,.„eiss    whieh    is   e,.t    hy'gra,.ite  .liL-e. 
S-;|     Urn.  ,.t  l.,m.st.,„e  with   i„..,..io„s  ,,  rusty  JiL..  f.......  a; 

•nanv  ..t    he  ,m...ss   ....fi-ops.      T„   ph.ees  the  li„.,..ton.,  i.s   ,,„ite  ■l.,l... 

.1.      Ihe  expose.]    ...K-ks  a,e   usually  of  the  gueissic  variety,  for 
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thp  iiuHt  pnrt  "f  'I  r.-l.lish  -..lour.  Imt  with  ,»■..,»  int...|  l.l.,.k  aii.l  ^'r-y 

lMin.k  an.l  .«v,iHi.m„lly  u  Lin-l  ..f    l,ulV.w..,itl...ri..u  .l-.l it- is  .1. 

At  what  U  kn..wtl  Mi  fh-  l'..,t...Hi.M.  .-.pi  I,  a  ^l.-.t  .h.lai..-  l-l.'W  th- 
foitv.-iuht  mil-  ,Mmt,th.Mli|.ch»im'rMt.....ath«-st  .M)  .a.winn  1.  -mil 
th..n.-.^  to  M.iitau'li  'le|".t,  which  is  .lU.ut  ..„.  .„il-  a...|  a  half  ....st  "f 
this  |.la.v.  II  ri.lK.-f  thr  Kianit-  uM.'i-  is  .•■•.,ss,..|.  Th.^  counliy  ..« 
this  .liwti.m  apiH-ars  to  In- ir.iaOi  luoiv  l.rokfii,  an-l  loji  .hI.'.m  i.p- 
n.iin-io,is.  Small  i-atrh.-.  of  a  i.i..l<ish  lin,..ston-,  u'.'iMialiy  inu-  I, 
.•ontnrl.sl,  ar.'  toMii.i  with  th.-  «raililif  r-.cksof  this  fait  of  ihr  riv-r. 

Thriu-.' <!own  strtNiiii  the  sl.oivs  ai-  low.i,  with  sati.ly  of  litaully 
Ihiii  s  ami  .HH'asio.ml  riders  of  liiuh  laiwl.  At  Dnxal  .■i...'k.  n.-ar  tl,.- 
forty  four  anil  a  half  mill-  post,  tli.'r.-  an- hi-h  hills  on  llw  s.aitliw.M 
of  iiroar..' nshlish  uraiiit.',  hut  a  short  .ii-tatir.'  aKov.^  this  point  tl..- 
usual  ri'tiilislmrcy  ami  black  i;n«'iss  .li|l^  N.  70    V..  ■    in  . 

horn  this  pla.vto  Uag-.Ml  .hut.-,  w  liirh  is  at  th.-  thirty  six  n.ilo 
post,  the  shor.-s  ar.'  san.ly  an.l  no  l.'.lii.-s  an-  *•,■...  th-.u-h  hills  ri>.-  a 
slM.rt  .listaiu'.-  I)uk  fn.rn  th.-  str.-a.n.  This  .hut.-  i>  ov.-r  a  n.a^s  of 
r<-.l  -.'rani'  ■  which  is  intru.h-'l  thn.u^h  th.-  .'n.-iss.  ami  tl..'  pla.-.-  is  v.-ry 

rouu'h,  with  1...M  .lilVs  ..f  r.-.l  uraiiit..  ami  iin.iss  ..n  t ast  hank  ati.l 

l..w"l...lj.'."s  .-f  tl'.-  sain.'  ..n  tlu-  w.!sr  si.l.-.  X..  foliation  .-..ul.l  I..-  .U-toi- 
min.-.l  in  th.>  r...-ks  at  tliis  plai-.-.  Th.-  falls  are  t.-n  ..r  iw.'lv,.  f.'.t  in 
height  Pn.l  tlio  portas.'.'  «'oi"e-^  <l"^\n  »v«'l-  a  win;;  ihini  ami  al.-iiK  an 
islanil  in  the  sir.-ara.  The  Rranito  t..nus  heavy  rapi.l-  in  th.-  ri\.  r 
Vm-Iow,  ami  tlu'iv  is  a  .like  of  .liahas,-  six  in.-hes  wi.k-  whi.li  cuts  th.- 
granit.'  an.l  gn.-iss. 

At  (Jolinas  .hut.-,  whi.-h  is  at  the-  thirty  f.air  mil.-  mark,  th--  ^n.-i  s 
is  .imch  l)rok(-n  up  l.y  intrusivi-s,  hut  a  littl.-  h.'l.>w  this  pla.-c  it 
assunu-s  a  strike  ..f  N.  -W    K.  ami  .lips  S.  CD    K  -.  10  . 

Ik-low  this  asain  to  the  t..rks  ..f  th.-  Kist  l.ran.h  th.-  sh..n-s  are  l..w 
ami  ynivi-lly,  ami  no  Icl^'os  show  ah.ng  th.-  str.-a.n.  Th.-  as.-.i.t  ..f  th.' 
East  hrani-h  was  not  i.raeticahle  at  the  tinu-  of  ..ur  visit,  ..winu'  t..  the 
1..W  sta^e  ..f  the  water.  It  i-*  .l.'s.-ril..-il  as  a  v.-ry  r..u-h  st r.-am  with  many 
falls  and  portages,  an.l  the  r...ks  an-  pr..l.alily  larg.'ly  of  the  granitic 
or  granite-gm'iss  varieties. 

l'.elow  the  F..rks  th-  shores  for  several  inil.-s  are  larg.-ly  .■..mp..s.>d  of 
saml  ami  gravel.     Oeeasi.mal  ledges  of  gr.-y  an.l  Mack  gn.-iss  are  seen, 
ami  at  the  Poplar  rapi.ls  these-  gn-isses  contain  a  small  hand  of  yell.'W- 
weatheting  d..l..mite.     Th.-  strike  her.-  is  N.  30    K.  and  the  dip  8.  tJd 
E.  <10.     At  the   B.-ar  chut-,   near  the  twenty  six  mile  mark,  the 
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»»riki...f  i|„.    ,.,  .         J   , 

■-•^;'::.i::':;;::,;::r;::„;,:rr, •■  ■■»■■ ■>■ 

-"';;■:;:;;:*:::;::;::::;- 7;; > 

f"-- .1... vi,,,!::    •,';";•""•' ':"-•  «'-•""■. 

-'' '--•-^ "^; ;;,;::;;;::;':., ' ""-'•■^ 

*tt.i..fy.  .uMi.,lHi,|    U    'lav  ot  tl».  usual  Llui-l.-.u-v 

'''-«''M,r^  -•-..■.nil,....,... 

••"••■'^-     •"^•"-"f  these  lakes  exJnfh  '"      ''""  "'''""'   ^''••^•■^"" 

'— .  this  :r.va..'a,.,,  : ;;  I :  '""'r  ""'-""^  ^''-  '""■••<  --, 

:'';^■.■''."^■WK.„nW..fH..,)tta^^:;    ,'■"",''  " 


1 

5 


rKMMKoKK    KlIKKI 


II 


At  rtUiut  .m.>  mil.'  .iii'l  rt  ImU  fr-.m  i ml.  nt  ihr  n^.  i  iW.-r.-  i»  « 

fall  «ti.|  to  Imv..  .»   I..itflit   ..r    KM)   If......   ,.,|..    «l...l,  ii   limlH..    .li-l- i. 

Imili.     At  til.'  Cu'l.ut.-  th.>  .im..'ii.f  ..<  ili..  f..li  i>  Im.i  l.ttl.' ..,.  t  tin 

f,.,.|  Imt  llM-n.  in  .iU.  .i  l..'.«vv  •■••I'i'l-      A'-'^"  '''''  '"■•  *"'''•'"'  '"'''"  "'" 
Hm;  i^  *.Ty  r..u«l..  hikI  u  |H'Hatf.-  r.".'l  ..v.i"  t....UMiuin  .|..ii'  .•..in|".-.l 

..f  ,,.i..il/it.",  u""i-*  "'"'  '•""  '•^""''"  "'■  '"'"•■""'"••  '"'•<"•  ''"■  '■''"'■  '"""" 
„l  ,1...  „|.|»T..ml..f  tl.r  l.i«  l»-ti.l,  l*t.v.-.>n  til- tl.i.t.-n  mm.I  tn.nti-.. 

,„il Hfk-.      Ab..\.-  thi>i  jH.int    tlw  r.«i<l  k.-i.-  .il..i.-  u  iiim..«    tint 

elm-  to  III.-  iivr  iiH  fur  HH  ll...  ii.outli -f  <hv.ii  .tv.-k.  m.i.I  .xiMMi.t..^ 

..nim-'.ton.-  with  •.'ii.'Uii  HIV  nt-i.  f..i- listntir.-  in  it..-  -InV  al.u.;.' 

th.'  eiiHt  M<1.-  of  till.  .•iv.T.     Th.-  nm.l  is  i.m.l.'  .iloi.u'  tin'  Ini l'  this  .UH'. 

AIm.v..  th«ui..ulli  "t  (ii.-mcTt'.-k.  wlii.li.iit.'Hil.''  1'1'kW  li^'i  "'  '!'« 

.;-M'nt.M.|i  mil.-  IM.H,.    th."    riv.-r  for  thiil.L-n    mil.- i-    ^-iv    i uh  mimI 

mHtiv  rH|.i.lH...-.ur.  'I  hi«.  i,«rt  of  th.-  Mm,,,,  i,  usimlh  |.,.>m-.1  l.v  u 
|M.rtim.-t"iit»'  thnrnjihaihiiiii  of  hik.->.  with  «hort  .•.mi.-.iiiiu  i.-.tta^-., 
thi-l«»tor  tiion-  n..rtli.-rly  '.xiiitf  thn- fo'irths  of  a  mil.-  in  l.-t.«th. 
Thin  iva-h.'-i  th.-  river  a«aiii  ii.-.ir  th.-  thirty  mil.'  po-t  or  i.i-.iit  half  n 
mile  Ulow  the  Manitou  rapid. 

Th.'Mi-ikfof  the  itnvUx   un.l  lim.'ston.'    iilon- tl„.  rast  m-I.-  of  th<- 
roa.i    ill   th.-   cliff   lielow    Crwii    cr.-.'k   is   alh.ut    X.   •-'•>    W..    th.'    'U\< 
X.  70'  E.  ■'  "J"  .:»0'.      Mui'h  ..f  th.'  as».K'iat.'.l    •.'ii.;i-'s  is  hi«hl\  .inart 
zo«-.  an.l  Ih.'  nicks  all   »H-l..tii{  to  th.-  (:i'.-nvill..  «.'ri.-<.      A.  th.-  m.-nth 
of  (ir.'1'n  cv.-<-U  th.-  liiii-Monc  .K;<;iirs  in  n  li.'iivy  imml  linvinu'  a  similiir 

strik.'  un.l  .lip,  «n,l  thi.«  haml  k.'.p*  ..ii    up  th.-  .-it   k  an.l  a.'r..-.s  <li ii 

lak.-.  app'irently  in  a  HyiK-lim-,  itince  nisty  «ni-i«x  h..ws  aloiiu  Ix.th 
Bliorp.H  of  thi-  ink.-.  l'yr..x.-ne  is  h.-n-  iw...'iatf.|  with  th"  j.'n' '»»  an'l 
liin.'stone. 

Ther.' ai'f  live  li'.kf*  al.in«  th.-  port.iv'.'  lout.-  past  this  pa.t  of  th.- 
IMa.'k  riv.-r.  f»n  all  th.'se  th.-  rocks  ar.-  similar  in  I'lmract.'r  iti.  .  th.- 
banl  .>f  lini.!.slom!  is  apparently  .'ontiniioiis  throu^h.-nt.  A  i.'Sfr-..- 
.lip  to  the  soiithwi-st  is  seen  in  the  i;nei«»  ab-nt  rai.lway  ..n  th.-  rout.' 
showini;  an  antii'linc  in  this  portion  of  the  seri.-s. 

On  the  main  riv.-r  hImiva  the  Manit.m  rapi.l  tho  stiiores  ao-  •.'.■nerally 
low  and  tiK'  hiu.ka  an-  of  san.l  an.l  grav.-l.  Tht-ro  i ,  a  very  iinif..rui 
t'uri'Mit  in  the  river  of  alx.ut  two  miles  per  h-mr  at  or.liiiaiy  stu-e  of 
th.'  wat^r,  an.,  many  bends  .«rur.  the  riv.-r  win.iin-  throu-'h  the 
san.ly  tluts  in  a  very  tortuous  .'..urse  At  llip  thirty-thio.'  mil.-  mark 
r.Midish->irey  and  dark  .ijnei-is  appear-,  with  a  n..i'thwest  strike,  the  .lip 
Ijeinji  X.  E.  <  -J")'.  Then  I'.w  snn-l  banks  ext.  ml  for  n.'aily  ten 
miles  to  red  granite  le.l-os  which  erne  to  th.'   livor  from  the  south. 
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'sli  'nu-a-^.n,.i.s.s,  ,.ut    ly  ;;,aMit...  i.s 


^•■»'n  at  si.xty-t«„  ,„ii,,s  with  a  ,ii,, 


t"  the  S.W.  <  12-   an;i   th.„      '      7    1        *"''^-'""  ""'"^  with  a  .Ii,, 

-  •"  "■•  >■, ;,:;'  ,;,t:'.y'; ",  :::::;,:-x-  :"•:'■ .:■»-' 

nii.st  part  of  siiul     -.,,1   ,i,  ""''^■•"'  '"■'■   tor  t|j,. 

i.ls.  •     '    "'^  ^f'^™"    ^'"'"-^  "o  falls  a,„l  but   fevv 

'r:;;;;:r::;:T;r^^^       -.,n.t.....,.,.,Hia..k 

"OS  „f  .s,„„o  „f  H ,..,.  J         */"'"  ""  "^   '""y  '"■cur  al„Mir  tl„. 


iaj)i(| 

Xo  Ii 

sh.ires(.f.s,Mno,,ff|„..s..  lakes      Tti,.  r,,,.!.      i  ,     '  '""" 


Mir  till" 
<  (.f 

scMTal 


a.itiolin.s  l)..t«xvn  the  two  nv,.,s 

■' 'iis  lake  is  twelve   to  fourte 'n  '^'   •'"""'''^"-^'  "'"  '"'"'''•^i- 

«  i.h   several  lo„.  V ^  "'"^   '"  '"""^''    »'-"  -"'    ">  "orth. 

"  •'--•-.- 1^;  :,k  „  ;;":;'7^  -t'"'^  -^"'■-'  "■-«•-.. 

t'-e   northeast   end    it,,.  "•'"^■^   "'  '""-^''    *'"-'  '"'V  a, 

rwnarks  on  ,ha,  s  .V  '     "'^"  '■'""■    ''^  '^'''^■'"'^  "'"^'^  -^l- 


HTT.WV.V  laVKR 
The    Ottawa    river,     which    traverse 
<lia,!.'omilly  aeross  the  southern  half. 


the 


••    '"•<'^'    of    the    map-sheet 
presents  some  interesting  feature* 
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liotli  from  the  physical  ami  j,'eoli>;.'ioal  staiiil|«iiiit.  The  valley  of  t lie 
river  is  of  ^;reat  antii|uity,  aiuJ  was  uudoiibteilly  exeavateil  liefoie  tin- 
time  of  the  PotscJaiu  sandstone,  sinee  this,  the  oldest  of  the  I'al.iiMi/uir 
lorinations  in  the  district,  was  dei>'i>.itod  upun  the  irMi|..i|  Aiclhiaii 
t'..or. 

The    present  channel  of   the    river    present-    a  series  nf    x. what 

narrow  lake  expansions  which  extend  from  the  city  of  Ottawa  {><  th.> 
Des  JoaohiTn  rapids,  u  distance  of  ahout  I'lO  miles  alon^t  the  stream. 
The  first  of  these  in  ascending'  order  is  Lake  Oi'schenes  which  extends 
from  i'.ritanniii  to  the  foot  of  the  Chats  falls.  The  elevation  of  this 
lake  or  expansion  of  the  Ottawa,  takint;  the  low  water  reailini,'s  foi 
Mr.  .1.  White'sbook  on  '-Altitudes  in  Canada",  is  Is!)  feet  above  the  sea. 
This  part  of  the  river  is  na\  ii,'able  for  steameis  throuiilmut  its  entire 
leii"th  to  Fit/roy  harbour  which  is  ju-it  Ih'Iow  the  falls. 

Tiie  waters  of  this  river  expansion  are  si'parate;!  from  tlio-e  of  the 
;i.'Xt  above,  which  is  known  as  the  Chats  lak-,  by  tin-  Chats  falls  and 
rapids.  The  elevation  in  the  river  caused  by  this  obstruction  to 
navigation  is  al>out  fifty  feet.  Chats  lake  with  an  elevation  of 
■_':V,t  feet  (h)W  water  level)  extends  to  the  Chenaux  rapid,  where  the 
ascent  is  broken  by  a  slight  fall  of  only  a  few  inches  at  low- 
water.  This  can  be  i-cadily  as(-ended  by  steamers,  an.l  the  navigation  is 
thus  continuous  from  the  foot  of  Chats  lake  a  short  distanci-  below 
Arnprior  t-)  Portage  du  Fort  village. 

At  this  plai-e  the  ujiwaid  navigation  is  bi-oken  foi-  some  miles  by  a 
series  of  heavy  lapids  and  falls.  The  river  is  divided  into  two  (-han- 
nels,  a  short  distance  above  this  village,  which  (low  on  either  .siile  of 
Calumet  island.  That  on  the  south  side  is  known  as  the  Uoche 
Fenilu  channel,  and  that  on  the  north  as  the  Calumet  channel.  The 
former  is  very  rough  for  the  greater  part  of  its  course,  there  being  a 
total  rise  of  100  feet   from  the  foot  of   the   Portage  du    Fort  tapids   to 

the   head   of    La    Passe    ra])id,   a   distaiu f    twenty  six   and   a  half 

miles. 

On  the  Calumet  channel  the  broken  water  sjiai-e  Is  much  shoiter, 
terminatinf  at  the  villag(>  of  Ihyson  where  steambo.-it  navigation  is 
ni,'ain  resumed.  This  pla<"e  is  aUiut  ei^bt  miles  north  of  Portage  du 
Fort  bv  road,  the  rise  in  the  river  in  this  interval  being  about  ninety- 
.six  feet.  The  Calumet  channel,  which  flows  past  the  north  side  of  the 
is'and,  is  largely  cut  out  of  sands,  so  that  the  navii;able  channel  is 
liable  to  change  evei-y  year  during  the  periiHJ  of  high  water  in  the 
spring. 
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«E0I.O..UAL    SURVKV    OK    CA.VADA 


cI;:;:::j::;;;:;::;f:;j';:-'i'\'^'-'''-'^n. 

-.I  .  full.     The  1       '  "'T''^'  '^"•'  '^   •^■■"'"•"  hv  tu-,.  ..ai,i,ls 

^~::t;r'r.;::::;t:::j™.^^  

-■api.ls.a„.,  fo„.e        ;  pLi^^X  r^"'^:""  ''   ''"'  '""  ''  ^«'-"^' 
tJ'.-  Allu.„ette  lake  and  th'rs  "on  .  "'u      "'""'  '^'"^"'"''  '^^""''^  ^'er 

at  the  head  of  wha    i    k,u  ;„ "    U '''    i'      '''''''  "^'1- J-hi.ns  ..pi.,, 
Ottawa  Ivi,..  lK.tween  H        vi  7   '""'  '""  *'"  '"•^^-"  "^  ^he 

fair  section  across  th.  .Ihl      ^'^  :""«'^;"^  ^^is  area,  affords  a  very 

Parthet.eenOtta:t  rii^lirtrChr  ^sZtT"  "T  ^^^ 
tions  .nciuding  the  Potsda,,,  CaIciferous\n  IP.  P"''»--oh-  fornm- 
especiallv  alon^.  the    south  or  O  7  .  ''^  ""■'' ^"''"  ^•^1'°^'?^, 

en.i,r,e  ereek  when  tl "t^  rr'"'/'^  '^"-  ''^^  ^'^  -""*'"  o*'  Breck- 
Hnue  up  river  to  withl^Z:  ^  ^^.72::";:  ''"Z'-'  ^ 
m'tes  of  Cal.iferous  a<'e  amiin     r  ^  ""'''''•     ^'^'"'^  ''o'" 

t"e  «ranitie  n.ks  a:i  e^^  ^^h:  T"'  T  *'"  ^'^^'"^  -'■^"-  <^^ 
st....es  of  Chazv  a«e  in  thf^  L!"  ^''7^'''  .f '"''^  ""''  -"''■ 
the  Quio  river  i„  rear  of   the   v?la  ^   Pot  ""f''  ""  "'"  '"""^  "*' 

it  i.s  possible  that  a  fault  croJ^S  '  r"*^'"'""  '"•""•^'  ""'' 

Calciferous  is  n.ueh  r  IuTt'm"  •' "'''''''  ^'^  ^^ent  of  the 
f..otof  the  Chats  falls  o  it  no.;  ;;:7';r  '':'  ••'^-"  -™  "t  the 
Old  Poutiae  in  a  ver,  li.nited  !  t.;  ,  L  '^rTt'^l  ""  ^'""-""  '"^ 
<i'-es  not  occur  at  this  place.  *  ^"t''*^^""'   '^indstone 
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I'lissin;,'  till-  L'lints  falls  and  rupiils.  whiili  ate  (■.iummI  \t\  a  harrier  of 
crystalline  liniestorn'  tnuili  interscctcil  \>y  :,'nmiti'  dike-.,  duti'mps  of 
gneiss,  schists  of  various  kinds,  dioritrs  and  red  ;;raiiite  Mirain  npiiear 
along  the  north  shore.  At  the  road  leudin;;  down  to  the  ferrv  wlii.ji 
crosses  to  Hraeside  from  iVistol  inm  mines  the  ('alcifenms  duluniite 
occurs  in  irregular  jiatches  upon  the  crystalline  mcks  {ind  turins  ii 
narrow  margin  aU)ng  the  shore  as  far  west  as  the  puint  near  Norway 
bav,  aliove  which  another  point  txjlow  liristi)!  wharV  is  furined  nf 
granite  and  gneiss  with  some  lincstone.  The  crystalline  liiiiestoiie  is 
sfH'n  at  frefpieiit  intervals  as  far  west  as  Pnrtaire  <hi  Fi>it  \iilaj.'e, 
interstratifie<l  in  places  with  luinds  of  greyish  gneiss,  and  i.ccasional 
masses  of  granite  and  anoithosite.  Lari;o  pnrtiims  aluni,' the  imrth 
side  are  occu]>ied  hy  heavy  deposits  <«f  reddish  saiuls  :  which  are 
extensively  developed  in  the  townships  i>f  Hristnl  ami  Clariiidon, 
situjited  to  the  north  of  this  part  of  the  Ottawa  :  and  uccasinnal 
masses  of  red  granite  are  seen,  with  small  hand'  of  cry>talline  linie- 
stope.  Ill  the  northern  portion  of  Clarendoi.  tdwiiship  thcri-  is  a 
Ian  area  of  grauitt>,  in  places  without  foliation,  which  ri-es  to  the 
east  of  the  Ottawa  a  short  distance  t)elow  tho  village  of  Hrvson,  and 
extends  northerly  into  the  townships  of  Thorne  ani.  Ivslie.  The 
breadth  of  this  large  mass  is  about  ten  miles  from  east  to  west. 

Along  that  part  of  the  Ottawa  between  Portage  du  l-'ort  anil  Bryson 
the  riK'ks  are  for  the  most  part  calcareous.  The  limestone  in  places 
forms  a  marl)le  of  e.weUent  ((uality,  which  has  l)een  i|uarrie<l,  and 
some  o.'  the  ilecorative' pillars  for  the  Parliament  buildings  in  Ottawa 
were  twken  from  the  riK-k  near  the  former  village.  A  new  (luarry 
has  been  opened  within  the  last  half-dozen  years  near  the  Brvson 
road,  alxmt  one  mile  and  a  halt  north  of  the  Portage  village.  Small 
pat<'hes  of  Calcifenuis  dolomite  also  occur  along  this  road  which  turns 
off  to  the  eastward  about  two  miles  north  of  the  villai.'.  '  .e  r<x'k 
resting  upon  the  er(Kle<l  surface  of  the  crystalline  limestime. 


C.A.LU.MKT  lSt,.\NI). 

Tie  part  of  the  Ottawa  river  between  this  village  anil  Brvson  is 
very  rough  and  broken  by  numeioiis  heavy  rapids  and  falls.  These 
are  causeil  by  dikes  and  masses  of  granite  which  have  broken  through 
the  limestone  and  twiste<l  the  latter  in  every  direction.  Masses  of 
green  stone  or  diorite  also  occur,  and  in  placi  s  the  rock  is  serpentin- 
ized  and  small  veins  of  chrysotile  occur.  This  feature  is  well  seen  at 
the  (irand  Calumet  falls  alwut  half  a  mile  Ix-low  Jiryson  villa;;e,  and 
also  in  a  cliti' of  liniesU)ne  at  the  west  end  of  the  brid.e  over  the 
Ottawa  leadin;.'  across  to  Calumet  island. 
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The  east  ctul  at  this  isluml  is  occupied  lur«eiy  hy  granite  iiiid 
<lic>iitf.  Alimi;  tliiit  j):'rti<>n  IjonliTiiif,'  on  tho  Ottawa  river  uml 
fxtcnilini;  fioin  tho  slioies  ot'  tlic  Kuche  Fcndu  lake  to  M.-yson  an 
iii'i'jjiiliir  blind  ot'  cryslHlline  liini'stonc  iKx-urs  which  is  mucli  Iji-okeii 
aiToss  1111(1  injccti'cl  with  j^ranite  dikes,  some  of  wliieii  are  of  luri.'i' 
size.  The  ;,'iiinite  mass  extends  across  tlie  Roche  Fendu  channel  into 
Westmeath  township,  mid  westward  on  the  island  to  aholit  tho  lini 
lietween  lot  one,  range  VI 1,  and  lot  L'".',  range  ]  II,  where  ledges  ot 
limestone  and  grey  gneiss  again  appear.  The  e-.-sterii  end  of  the 
inland,  in  addition  to  tlie  gianite.  also  shows  large  masses  of  diorite  or 
ijnei^s  in  which  large  jiocki'ty  masses  of  galena  ami  zinc  blende  occur, 
which  ha\e  been  w  irked  at  irregular  inters als  tor  .some  years.  The 
west  half  of  the  island  consists  in  hirge  part  of  plains  of  siunil,  with  a 
sm  dl  growth  of  pine,  and  the  rocks  «  here  exposed  are  gieyish  gneiss 
with  occasional  thin  bands  of  limestone.  On  the  .southwestern 
extremity  greenish  Chazy  shales  occur,  underlaid  by  the  Calciferous 
dolomite.  This  is  in  the  area  opposite  the  point  known  as  La  Passe 
on  tlie  Ontario  side  of  the  river.  The  doh  luite  and  overlying  shales 
rest  upon  th("  gnei.ss  and  granite  of  the  west  end  of  the  island.  They 
foi'm  the  lowest  beds  of  the  Palaeozoic  basin  in  this  direct!' . i,  the 
rocks  of  which  o(  vupy  nearly  the  entire  surface  of  Allumette  island  to 
the  west,  as  well  as  large  portions  of  the  townships  of  Pembroke, 
•Statt'ord  and  Westmeath  on  the  south  side  of  the  Ottawa. 

The  channel  around  the  north  side  of  Calumet  island  is  cut  through 
sand  for  the  greater  part  of  the  distance  from  La  Passe  to  Kryson. 
Hills  of  granite  rise  on  the  south  side  of  the  chainiel  opposite  Camp- 
bell biy.  while  ahmg  the  north  side  of  the  river  in  the  township  of 
Litchlield  similar  granitic  rocks  are  a  conspicuous  feature.  These 
granites  are  generally  foliated,  and  in  places  there  are  areas  of  the 
Gi'enville  gneiss  and  limestone.  This  granite  gneiss  belt  extend- 
across  to  the  headwaters  of  the  Pickano<'k  and  is  well  displayed  tn 
th(>  west  of  Otter  lake  in  the  townships  of  Huddcrsticld  and  Clapham. 
and  ainiind  the  shoies  of  Lake  Dumont  still  farther  north. 


J?etweeu  the  head  of  Calumet  ami  the  foot  of  Allumette  i'lands  the 
shores  are  generally  low  and  are  composed  largely  of  sand  and  clay. 
Above  the  mouth  of  the  Coulonge  river,  at  Pointe  Seche,  on  the  north 
sicle  of  the  Ottawa,  Hatlyir<5  ledges  of  lilack  lliver  limestone  arc 
exposed,  from  which  the  characteristic  fossils  of  this  formation  ha\e 
been  obtained.  Crossing  a  rather  deep  bay  on  the  north  side  of  the 
river,  abo\  e  this  point,  ledges  of  Trenton  limestone  appear  on  the  west 
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^id  •  uiiilfrliiid  l»V  liiiit'>*t<)"<'S  "f  Hliick  Wiwv  a,'t',  'I'lu'si!  in  turn  ri'st 
upDU  lilt"  caHtorn  lliiiik  of  a  liill  of  u'nei^^  'ii"l  liiiic'tuni'.  murii  lunken 
up  iuiil  intciwctiMl  hy  ni  isscs  of  rt:(l  granite. 

Tliel(j\v(;st  bi'dsof  till-  iUack  Ui\cr  fdriiiiitiofiHt  tlii-placi;uiilciloiiiilic 
and  weiuivt  Hi'st;iU|i]MHfil  lo  l)fl(iiii;  to  tht^  Cik-iffruus  foi-nuitinii  liiit  the 
linillii,'  of  musses  of  Cdhiiiiniirln  halli  and  of  T' frui/iiiiii  jUirulmn. 
will)  oilier  cliariu'tciistic  fornix,  ii  is  eiiiililed  iis  to  detcrniinr  tlirir 
rXiifi  iiosilion.  Tliehisil  ln'iU  urc  iiii'lined  aj.'ain.st  llie  ci  v>talliiR' 
ripcks  at  an  aiii;l(>  of  iK-arlv  lifty  d"L.'ii'i-'  and  aii'  soninwliat  alt<-r('d. 
Tlir  lor.ility  is  a  few  Imiidred  yards  cast  of  the  jihiee  caHed  Tiif 
lioiiiu. 

Tlit'iire  mi  the  river  to  the  fcMit  of  Alluiih'l  te  i>land  tlh'  liank^  air 
■'■nrraliv  low  and  sandv  and  lediics  arc  not  sei'ii.  Ahiiiu;  thi-  smith 
shore.  h<iwt'\er,  jiicees  of  tln'  I'laek  Kiver  limestone  an'  roninmii.  and 
there  are  low  ridjjes  larijely  made  up  of  these  roi'k-,  -o-ihat  it  i-  prnh- 
ahle  that  the  formation  extend-,  in  this  direction  o\cr  a  c^n^idcrahlc 
part  of  Westineatli  township.  On  the  north  sidcot  tlie  Ottawa.  i;nci~-, 
iiiid  L'ranite.  witti  oeeasioual  lliiii  hands  .if  crystalline  limestone,  are 
seen  a  short  (listanee  inland,  protruding'  lhroiif,'h  the  sand  diift.  where 
thev  forir  tlie  soiitliern  e,  lije  of  the  ^re  it  Archaean  mass. 

At  l'a(|uette  rapids,  which  is  at  the  lower  part  <'f  the  I'euiliroke 
channel  near  the  lower  end  of  AUuniettc  island,  lari'e  ledi;es  of  Black 
liiver  limestone  cross  llie  stream.  Tliese  ahoiiml  in  well-]>reserved 
fo-sils  of  which  larue  and  clmraeteristie  collections  have  heen  made  by 
siveial  ollicers  of  the  Geoloj,'ieal  Survey.  The  lilack  Itiver  formation 
would  appear  to  occupy  a  considerable  part  of  tlie  eastern  lialf  of  this 
island,  overlyin;;  the  Chazy  limestone-  which  are  well  exposed  alon:: 
the  shore  near  the  Allumette  rapids,  about  three  miles  below  the  t«.wn 
of  I'embroke,  and  which  there  rest  upon  greenish--. ey  sandy  shales 
which  represent  the  lower  portion  ni  the  l.'ha/y  formation.  1  he,e 
sh.iles  are  also  well  developed  <in  the  south  side  ,,f  the  river  in  the 
\iciiiity  of  and  to  t'..j  rear  of  thetown  of  l'einbr..ke.  They  also  occupy 
several  ..f  the  large  islands  in  the  channel  from  three  to  four  iiLiles 
below  this  place. 

.\LIAMKTTi;   ISLANIi. 

Allumette  island,  while  lar,i;ely  occujiii'd  liysanilsaiid  el.iy,  e-iieeially 
along  the  north  side  and  east  end,  shows  at  several  places  outcrops  of 
the  I'alaeo/oic  rocks.  On  the  extn'iue  northwest  corner  above  the 
Cnlbute  lock  h'dges  of  granite-gneiss  are  expose<l  along  tlie  shore,  as 
also  at  the  bridge  near  the  villag.'  of  L'hapeau.  These  old  rocks  resemble 
TL't'.l— 2 
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the  fundamental  ftneUs  .if  tin-  ljuirentiiin.  They  are  >v.ilai(i  n .ai 
tho  rmrthwcst  I'lirner  of  tlie  island  by  Calcifprous  dnlmnite,  whidi  occ!; 
(lies  the  west  end  and  extends  alims;  thi'  shore  soutliward  for  alwur 
three  miles  in  the  direetion  of  Pi mhroke,  wliere  it  is  in  turn  overlnl  i 
hy  the  Chazy  shales.  Tin-  dolomite  lias  a  low  ilip  of  tlirei-  dej^iees  '., 
the  south,  and  similar  riM'ks  oeeur  on  the  south  side  of  the  Ottawa  ;i- 
intervals  nearly  to  the  west  line  of  Pembroke  township,  foi-iuini.'  . 
narrow  margin  along  the  shore.  Tiie  Potsda:n  sandstone  was  not  si'.  :, 
in  this  direction. 

The  C'lia/y  shales  which  ovci  lie  the  Calciferous  cmtinue  al.mu'  tls 
south  side  of  the  island  f.ir  soiiiLMiiles,  aii.i  ar.'  .n'casi.ifiallv  .'Xpos.  ; 
al.irig  th.'  iM'ach,  the  ImmIs  lieing  n.arly  horizontal.  Thev  pass  up  iiir  . 
the  (l.azy  limestone  near  the  lita.l  ..f  .Vlliiin.'tte  rapiiis,  the  latt.  ; 
heini.'  well  seen  in  a  .|Uarry  on  tli.'  island  near  the  f.K.t.  Th.'  exa.  ■ 
limit  of  the  seveiai  f.irMi.iti..ns  is  hard  to  determine  ..wing  to  the  pa  i 
city  ..f  exposures,  much  of  the  int'ii.ir  part  of  the  island  being  smii 
covered. 

OTT.V\V.\  KIVKK     Omlianr,/. 

Th.'  san.ls  continue  westward  along  the  course  of  the  Ottawa  riv,t 
past  the  village  of  F.nt  William,  aii.l  extend  northward  ..ver  tl;. 
southern  part  of  the  t.iwnshii.s  of  Waltham,  Chichest.'r  and  Sh.-.':  . 
until  they  meet  the  Ix.ld  ridge  .if  crystalline  rocks  which  f..r"  od  tii' 
ancient  limit  .(f  the  river  channel  in  pre-i:lacial  tim.'s.  Over  this  in 
tervening  space  the  sands  an.l  gravels  fre<|u.'ntly  occur  in  ridges,  anl 
ro.-k  outcrops  are  rarely '■(een.  Alxive  Fort  William  the  curse  .if  tli 
river  changes  t.>  an  almost  n.irth  and  s.iuth  diri'cti.)n  f.ii-  several  niilc- 
to  the  foot  of  the  stretch  known  as  the  Deep  river,  which  nani'^  is  irive:, 
to  the  Ottawa  for  that  poi'tion  between  High  View  and  the  Hapide  dc- 
Joachims,  tt  distance  of  nearly  thirty  miles,  the  water  in  p.irtions  .■: 
this  stretch  being  reported  as  .piite  WO  feet  in  depth. 

The  rocks  along  that  p  irtion  of  the  river  from  the  Culbute  falls  aiiu 
lock  in  the  north  channel,  to  MacKay  point  opposite  High  View  .,i 
the  l.iwer  end  .if  the  D.eji  liver,  where  .'xposp.i  are  all  granite  yneis- 
Haniling  is  rarely  seen,  anfl  even  foliation  is  fre<(uently  absent,  tli'- 
rock  having  the  aspect  of  a  massive  granite. 

In  the  area  n.irth  of  the  Deep  river  the  first  prominent  feature  i- 
what  is  know  a  Oiseau  rock.  This  is  a  Vjold  headland  of  rechlish-grev 
gneiss  and  granite,  in  places  veil  foliated,  rising  t.)  a  height  of  •")<"' 
and  in  places  proWably  M»(i  feet  above  the  river.  A  short  distan.  ■• 
above  the  rock  the  foliation  has  a  strike  of  N.  15  E.  the  dip  being  tu 
the  east  3(1'.  The  i-.icks.  however,  lack  the  banded  aspect  of  tli.' 
gneisses  of  till'  l.iri'nville  series. 


PKMIiniiKE    SUK.ET 


19 


Till' iiiariilii'  icK'ks  eytenil  ill  a  !miM  riilj^c  tn  the  Niuinw^,  (ilinut 
sfvcn  iiiilp-*  fiirtll'T  west,  where  they  t'oriii  Iwilil  clilV-;.  At  'hi-i  |il.i('e 
there  i-  II  liuiiil  iif  (lurk  (linriiie  inck.  iiliniit  lifly  tVet   wi.|.',  c.Mil.iiiiin^f 

liellhlelike  Irlllvses  nt  silililil''  lixlkill'^   KH'k. 

Al'oM'  tlii>  tip  the  iiemth  <•(  t'"'  Shi'liyii  river  the  -.lion',  l»'e.iiiie 
_i:i'iiM  Iv  I'lwer  with  iiiterviil-i  ut'  ^.iihI,  Imt  ridj^ei  of'  i;r^iiiite  ;.'nei>-  ri^e 
ii -h"i t  ili-taiiee  intimd.  The  inck  ha>  the  simi"  '.'<ii>  jally  r'lliljsh 
(■niiiia-  iniil  i*  ill  iilfiees  t'oliateii.  To  thi'  imrrli  iilniii.'  tin-  wliolf  ~rri-tcli 
lit  '!ie  l)et  |i  river  the  eoiiiitiy  is  re|"'rteil  ii-i  vpiy  rMiii.'h  "i'h  ;,'reat 
iiilK  and  al'riipt  clill'M,  and  ahmist  iiii|iaxs<»hle  cxeept  in   «intei'. 

A'  ;iie  eiilrance  tn  the  shallnw  l>ay,  almut  mie  eiile  ia»l    nt'  Slieliyii 

river,  a  thill  irre.i.'iihir  hand  nt'  erystalliiie  h stone,    vith  a    liti';.-   grey 

,ii' i".  I" .  iirs  alim;;  with  llie  ni'anite  uiieiss.  This  hnievinne  i>  inii.li 
;  u  j-tid  and  a[i|iears  us  it' eaii,i»ht  in  a  mass  nf  intrusive  iiiani'e  and 
,iii-li'd  (lilt  e)t'  its  rejiuhir  stratified  charaeter. 

W'lile  tiie  dip  nf  the  foliated  j,'nciss  nt  tlie  Oiseaii  rnek  is  tn  thi-  cast, 
al;.n,'  ihi-  Narrows  it  iiiehiies  t  >  tiie  northwest,   indicating  an  anticline, 

iiu'l  isi.inaliy  tiie  strata  apjH^ar  to  lie   nearly   liorizoiital.      In    nin>t 

I  a-.--,  hiiwever,  the  bamliii,'  as  well  as  the  foliation  are  perceiveil  with 
diii'hiiltv,  and  the  mek  presents  a  massive  aspect. 

AI)o\v  Indian  point,  which  is  along,  sandy  and  gravelly  point  pro- 
ierting  into  the  river  from  the  north  shor."  ah.mt  twelve  miles  east  of 
lics.loiiehiiiis  rapids,  the  rocks  along  the  noith  side  show  in  a  continuiais 
> -'.iis  of  hills,  similar  in  character  to  those  just  described.  While  the 
l.r.-vailing  colriur  is  reddish  or  redilishgrey,  occasional  dark  hornblen- 
•  lir  l);iii.ls  are  seen  and  intrusive  dikes  of  a  daik  dioritic  ri>ck  occur  at 
iiiMvals.  Along  the  south  side  of  tin"  river  the  shores  are  generally 
!..i  iiid  sandy,  hut  occasional  h'dges  .if  similar  granite-gneiss  appear 
a-  tir  a-  l>.'s  .f„acliiiiis  villa;;e.  This  place  is  at  the  lie.id  .f  navigation 
Oh  'i.e  liver  from  Veiiihroke.  On  the  north  side  of  the  village  a 
d.-luv-Mon  extends  westward  from  the  Ottawa  uhich  here  comes  in 
f'.. Ill  th"  south,  and  this  probably  indicates  the  presence  of  an  old 
'  hiinn'l  of  the  river,  since  the  water  in  the  present  c'liannel  to  the 
s.nitli  is  apparently  shallow  past  the  chain  of  the  rapids.  This  point 
is  lifty  miles  west  of  Pembroke  and  the  same  distance  east  of -Mattawa. 

Keturning  to  High  View  point,  at  the  lower  enil  of  the  Deep  river, 
: he  south  shore  was  e.xamined.  i^imilar  granite  gneiss  was  found  on 
all  the  islands  south  to  the  mouth  of  Sturgeon  b  ly  whieli  is  at  the  out- 
let of  the  Chalk  River  chain  of  lakes,  the  strike  of  the  foliation  being 
about  N.  10°  E,  with  a  dip  to   the   northwest   at   an   angle  of   fifteen 
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<l''gr-.-.     Sunilar  r„,..k>  o<-..u,,y  tl...  ...uth  .si.l..  of  tl      1)..,.,,  viun-  fio,„ 

n>f!h  \  „.w  wfst  for  .,o„,,.  ,..n  „,i „„,|  f„,,„  ,.  ,i.|.;.,  «luc.l.  M.,mrat..s 

";':>;""."/"'■•  '■'^■•■'-  »■■•""  ti..-  dmi,.  or  i,. i.,,,  ,„..„,i„„„.i.  „,.., 

wind.  ..V  nloMtly  u.  o,..-  tin,..  for.n..ri  an  ol,l  d.ann.l  of  tl...  Ottawa,  „.,w 
lai-;;i>ly  lilli.J  u]'  with  sand  atiil  vnivi'l-. 

Tl...  .•ount.-y  south  fr„„,tl,iH,.|,ain  ..flak...  to  Chalk  Itivor  Mati-.i, 
■•ni.i  aL.n;.'  tlu,  Canadian  I'a.-ilic  r„il«ay,  th,.„c..  -ast  to  Ih-vo,,,!  tl,.. 
I  etawawH  nvt-r  ci-o.sin^',  is  lat-.ly  sa.i.i  co^ore.l.  TI...  nnks  a.v  ...x- 
i'os,.,l  at  .■a...  mfrval,,  an.!  aro  of  tl..-  x'lat.ite  ;,M.,.iss  ^al•i..ty.  Th.>v  is 
•'"  t.-ac:..  ..f  the  limo,t,.nos  of  tho  Gr..„vi,l..  .sc.,.i..s  „o.-  of  tl,..  „ss,„.i,.t...| 
yrvy  iii.-isH.  Jlii-Ki.i..it..,a...is.sai.,,a>vntlv...ru,.i,.s  ,,11  tl...  countrv 
';"li">."-M,a,„lso„thoftl,..   <)tt.,«a    nv..r   f„,  ,mh:,v  ...i!..,  ,„„|   ,1,;. 

'^"■'■"''" •  ""^fi"^'-  --H"-  '.l.l"'"--  '"  lie  aliMost  enlin.iy  waiilinu. 

H0I..V  th..  l.ea.l  „f  St,„-,.o„  i.;,y  ,„  th..  .„o,.fl,  .,f  the  INaawava 
nv..,.  tl.o  ,hor..  U  ,.o,„,,os(.,i  uf  hi«h  l.at.ks  of  sa,.,l.  Th.  .-...mtiv  south 
..!..n,tl,..l,„..„f  th..  railway  is  a  .,.,„)  ,.,,,•„  ,„„„,.,,  ,i^,,  '  ^.,,,,^,, 
;,'mw,h  of  Norway  ,,in..,  hut  .it  th.-  „,.M,th  of  th..  I'.tawawa  LmLvs  of 
»..lmt.,l  ^-.•a„,t..-.^„..isH  appear  similar  to  that  -....„  alo„.  th.. 'north 
>ho,v.  !,.,.,„.  this  ,h..  p.,„,,,,k.,  ..,„„„.,.,  ,.„„^,^i„^  „„,,,^  .  ,^,^ 
"I  th..  ,-...1  f.,hat...l  «noi-s,  ami  ..  c-asL-nal  oul.n,|,.s  ,.f  th,.  sam- ar.- se,,, 
..  ..n«  the  south  Sid.,  ahnost  down  to  the  town  of  I'e„,l.roke.  Ahont 
..urtntles  west  of  this  pl„eeth..re  are  sn.all  ..utcrops  of  Cal,.if..r.,u- 
<i..Ionnt..  whtch  r..pr..s.„t  the  west,.,-,,  n„ir,i„  of  the  Palaeozoic  l.asin 
soen  on  A  lun-tte  island.  The  shores  alo„«  this  par.  of  the  riv.r  ar.. 
generally  low  and  sandy  .,r  strewn  with  houl.lers. 

At  Pemhroke  th.-  Cha.y  shales,  e,.pp,.,l  hy  li,n..st„„es  ..f  the  upr.er 
l-rt  ot  t he  forn,ati..n,  co.«e  in.  Th.-y  continue  .lown  the  river  to  the 
l.ea.l  of  tl...  large  island  at  Allun.ette  rapi.ls.  This  islan.l  is  co,npos,.,| 
ofaor..y,shhutr.weath..ri„,,l„|onn,e  whi..h  prohahlv  repres,.nt'  the 
t.ans,t.,m  he.ls   b.tween    the  Chazy   li.n,.st.me   and    shal,.-. 

D..scendi„.  the  Ottawa  fro.n  Pe.nhroke  the  p.incipal  ro.k  forn,. 
a  ..,„s  on  hoth  st.ies  of  the  riv.-r  have  alr..ady  been  described,  a.s  also 
those  s.'on  alun-  the  north  channel  to  Urys,,,,. 

Th..  south  ..r  K..,,.he  Jvn.lu  channel  past  Calunt.-t  islan.i  is  very  roud. 
and  th.M.gh  at  one  time  used  for  drivin.,  timber   has   Uny^   b..en  .iu.„' 
np  tor  th.s  purpose  in  favour  ..f  the   north   channel.     The    .,pper%wo 
n.t  es  from  La  Passe  to  th..  h...!  of  the  first  .la.n  is  through  a    lay  ila, 
wnh  C  alc,fer.M,s  and  Chazy  linu.stones  and  shales  on  ..ith.;  si.le. 

At  .Sullivan  islan.J,  at  the  hea.l  of  which  is  a  ,!an,,  the  rocks  are  a 
"uxture  of  gnvnit..,  grie.ss,  limest..ne  an.l  pyro.xene.     The  li stone  is 
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^rpiicriilly  ill  "iiiiull  ii'itftuliii'  Imnflus  ur  putflie^  ;\.-<  it  niiiylit  in  tlii-  in 
tni-ivc  uiiissfis.  Tlir  assiM-iiite<l  mviss  is  nf  tin-  iu-<»y  v.uiciv  .iinl  ,(iiiu'- 
tiiiK'K  l>lack  or  iwldi-^h  croy.     Tin-  iTi'imito  is  iisimliy  iii,i»sivt'. 

Tli'iiCf  ilown  tilt!  nnrtli  channel  past  Sullivan  is'anij  ti>  I'l'^iaidin 
the  r.ick.s  are  mostly  j,'ranite  and  sfraniti' j^iieixs  with  iM.ca>inrial  [wiIcIm's 
i.t  jiiiitstiinp.  I'rt'low  I)psjaniiii,  af  ihr  funt  of  La  Foiitaiiif  i^lamj.  the 
linii-itonc  a;;ain  coiiic-,  in  in  fonc,  soint'tinifs  wt'll  liandeil  tint  ot'im 
iiii\>'d  with  tiranitc,  and  dikis  >f  ol  lirr  mcks  in  wliicli  ai'O  fiyslaN  "f 
pyroMMi',  occur.  <^>iiarr/itc  and  iii^ty  jjiwiss  aie  aKo  as.si)ciati'<l,  Tln' 
limc-ionc  Iwviids  arc  in  places  iiiucli  twisted  and  liroken  up,  and  at  the 
Mii^kiat  portaj^c  tin!  intricate  admixture  of  lime~t(aie  pyroxene,  ^nei^s 
and '.'lanile  forms  a  \ory  roiiyli  surface  and  almost  liIiM'ks  up  the  clianncl, 
foiiijinx  a  heavy  rapid.  This  lin\es|on«  i-  soinetiineK  hii^liiv  ci  vstalliiie 
and  while,  esjxicially  when  ni'ar  the  ;;ninitt'  intrusions,  ipseniliiini,'  in 
this  res|)eet  much  of  the  Hast iii^^s  series  limcstoiie  alon;;  *'  •  .\Iis-,i,sippi 
liver,  and  tln!  villai.'es  of  Hryson  and  I'ortJige  du  Fort. 

Past  the  I'arriere  and  the  Ij<jng  rapids,  widch  form  a  very  daii;;erou^ 
|.ie<e  of  navigation  for  canoes,  the  rcx'ks  are  mostly  iimestones  uniler 
laid  by  rusty  gneiss  with  granite  dikes,  and  inclusions  of  gneiss  anil 
pyroxene.  From  this  down  to  tlie  head  of  the  rapid  at  the  upper  end 
'■t  lioehe  Fendu  lake  tin-  limestone  ficcupies  the  left  bank  or  island 
shore  .•iiid  the  rusty  L'llciss  the  right  bank  with  a.i  underlyint,'  dip  to 
the  north.  At  the  mouth  of  the  upper  bay  at  the  head  of  Ho<'he  Fendu 
hike  the  gnei.ss  extends  across  the  river,  and  thence  down  into  the 
lakt!  the  rusty  i:ii(!iss  oceuj.ies  botli  siiles  dipjiing  towards  Calumet 
i^hmd  at  low  angles  of  ten  to  twenty  ilegrees_  At  the  point  above  the 
last  carry  at  the  head  of  the  lake  a  heavy  dike  of  pegmatite  cuts  the 
;;neiss  like  a  wall  and  has  bent  up  the  rusty  gneiss  to  an  anirh- of  about 
thirty  degrees  along  the  contact.  It  now  projects  above  the  surface 
of  the  gneiss  for  several  f.'et. 

Along  the  shores  of  I'uiehu  Fendu  lake  sands  are  widely  distributed. 
Led;;es  of  limestc  lie,  cut  by  grair.te  dikes,  show  af  intervals,  the 
former  pre<lorainating.  The  islands  in  the  lower  pail  of  the  lake  ar.- 
mostly  of  (granite,  as  also  the  shore  to  the  sharii  liend  at  the  junction 
with  the  liryson  I'hannel.  The  islands  oil' thi!  inoutli  of  this  channel 
are  mostly  of  liniestoni\  the  contact  between  the  uranite  and  limestone 
I'ciiiU'at  the  head  of  the  deep  hay  on  the  west  side  below  the  point. 

Thence  down  the  river,  for  half  a  mile,  limestone  pcciirs  alo'-.-  the 
south  shore  and  in  the  islands  in  the  stream,  succeeded  down  stream 
by  intrusive  ;.'ranite  as  far  as  the  winjj  dam.  Here  the  limestone,  with 
intorstratilieil  bands  of  ^rneiss,  again   comes   in,    anil    !)Oth   are  cut  by 


'il£'M,iMil<*l.   NIKVEV    OK    lANMJA 

griiriit."  ma.<.,p-.  ^iiiiilur  to  tlioiut  wi-n  <iii  tlif  futt  <>nil  of  Ciiluinet  ioluifi 
lU'Utv,  this  t.>  tliH  liinlxf  iiiiir  Pmiaa*'  <lii  l"'>rt  the  rooki  nii-  «  iiiIn 
turc  of  :,'i'uniti-,  i<ii)>iNN  mill  liiiifsiniie,  tlie  wholn  inti'ii'uti-ly  iii\olviii 
iinil  I  III-  intiUHivi.  nutuif  of  th»  former  U  clfiiily  iffii.  At  lh<'  In  id;;. 
liinl  alohu  thi-  wmth  sidt-  of  th.'  riv.-r  iinorlhi  niu-  ini^m-t  und  <lik.-- 
form  li  proiiiint'tit  fi'uturi',  /iiid  tli.ui*.  to  tlir  lower  und  of  the  lari." 
i.tlariil  (It  Piirtiii,'.'  du  I'ort  thcsi-  nwks  cut  tlic  limcx'otie  m  inniiy  iMiint-". 
tho  latter  forming  th«  eiiHl  end,  ami  Colitiiiuiliy  down  stienm  for  spv 
era!  milcu  |>ast  tlii' Chent-aii  ra|iiils.  ( »ri  tin' south  shore  the  limi'stoni- 
art'  intt  rstiiiliticil  with  the  j^neiss,  and  a  ma«s  of  nriorthohitp  sfveri! 
»<liiari'  miles  in  extent  iti  seen  ahmg  the  roads  leiiilinjj  to  H.dey  station 
and  to  Henfnw.  All  aloii;,'  this  |Kirtion  of  the  river  th"  i;ini'>tMn,.. 
are  highly  altered  and  in u.'h  contorted,  witii  numerous  dike*  of  ;,'ratiiti 
anil  fHoriti'. 

AKKA  .\i>UrH  «)K  TIIK  OTTAWA. 

rKKANOCK    HI\Klf. 

The  |irinei|.al  linincli  of  the  (iatineau  from  the  west  in  this  nr.  .1 
is  the  FiikaiiiH-k  river.  It  joins  the  former  near  the  nortlienst  aimle 
of  the  sheet  and  rises  in  several  lar^e  lakes,  the  most  iiiiporttint 
beina  Lake  hiiinont.      Ki:r  a  yreat  part  of  its  course  the  hanks  of  flii~ 

.stream  show  no  ledges,  the  shoii's   l)ein>.'  low  and  sandy.     Tin untrv 

to  the  north  is  practically  unopened  for  settlement  ami  the  surface  in 
this  din-ction  is  frei|uently  occupied  hy  heavy  deposits  of  satid.  Wherr 
the  undc.'lyiny  rocks  are  e.\|Misei|  they  consist  of  !,'raiiite  and  i.'ianite 
gneiss  and  occasionally  thin  IhmIs  of  greyish  gneiss  ami  ciystallii\i 
limestone  outcrop.  One  of  the  Ijands  of  the  latter  is  seen  on  t'le  road 
up  the  west  side  of  the  Pickanock  in  the  township  of  Chipha.n.  A 
traverse  was  made  along  this  stream  and  an  e.xamination  was  aUo 
made  of  the  lakes  at  its  head,  inclu<ling  .Sipiaw,  Du  Mont  and  tln' 
Kegimaw  lakes. 

Around  these  the  rrH.k.s  are  mostly  granitic.  At  the  east  end  <•!' 
Du  Mont  lake  a  small  exposure  of  pyioxenic  rock  was  observed  l)ut  no 
minerals  of  value  were  noticefl  in  connexioii  with  the  outcrop. 
Around  the  Kegimaw  lakes  the  shores  are  of  sand  and  grav(>l,  hut  .1 
narrow  hand  of  limestone  comes  into  view  at  the  north  end  of  tin 
up|.er  lake  and  extends  across  to  the  headwaters  of  the  south  hianch 
of  the  Desert  river.  Uidge.-  of  granitic  rock  traverse  the  district,  hut 
much  of  the  country  is  densely  wooded  and  rock  exposures  are  few. 

in  the  townships  of  I^ow  and  Aylwin  large  areas  are  also  occupied 
liy  deposits  of  sand  and  clay.  Among  the  most  extensive  of  these 
are  the  Kazaljuzua  plains  which  extend  from  the  village  of  Kazal)azu;i 
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iiciir  tin'  (iiitiiM'^m  riviT  fi>i-  ulmiit  'ix  mile*  ^\l•■^l  t^i  tin   lini    ut    AIIiaii 
tosMi-lii|i-      H'M'W  >iiifiTii|H  iin- f.irrly  ^<t•\^  in  tlii>>)iiiM.      '  >ii  i^jmiil 'X- 

,, ,t'  iT'l  ;,'ri4liiti' nil-  ii'iti-l  lull  till'  illii|i'i!yiliy  tuiiniiti'iii  i«   pr>>l) 

iililv   fi>i'   'III'  '"""''  P'"'  crvitilliii''  liiiii"<ti>iii'.      'rill'  >iiiiil   clv|«iNit>i  IX 
t,.ni|  ii'M'tli   (rum    Kaziiluuim   t"   llif  I'iikainM'k  ii\ti    iiti'l    in    t'.i't  iiic 
.•.mtitiii.iii-  to  the  «nnily  pi  liii-  i'f  tlir    liixfi-   l>.'-.il.     Th.' i  naiiliy  i- 
ifiiiipiiiiilivi'lv  li'M'l  "I-  liiiik'ii  liy  l"»    .-If  iitiipii> 

Til.'  iviiji'ii''''  lit'  tlif  iiitrii-ivr  i|i;ii;ictii  lit'  mill  h  nf  tif  u'l'iiii''-  ••( 
thr  I  Mtii«ii  ili->trii't  tliiimali  lln' '.'ti'v  yiii'i^v  ainl  ii->i'< I  linnet. mi- 
nt' till-  'lli'tnill'  .'Iii'-tiiiiit  si'iii't  i-  \i-iy  i-iinrlusiM'.  I'lu-ii'  i-<  ii'> 
(Imilit  as  til  llli'  lllti'i'  iiiti-  lit'  |Mil  ti'ilis  lit  till'  ;.'|-iiliil  if  liii'k-  iit  li'il^t 
Till-  iiiii'-'tii'ii  I't"  till'  Ht'iiarjiliim  "i  iiit.iin  ]iiiitiiiiiMit'  tliis  unmit  •  iiiiif* 
iiiiili'i    till'  lifiul  lit  liiuir  iif  t'liinliiiiiiiitiil  i;iii'i->  is  niii'.  linwi-Nt-r.  tn  U- 

,.;,|rtllll\ isidl'll-li.         'I'lli^     M~|.lTt    lit'    till'    1(11.  Stl. Ill    llil-     Im'i-m     .|isi-ll->ll| 

ill  s.-M-i-iil  i-iri'iit  iiiipi'i-s  liy   Mossrs.  Ailaiii-.   Iliiilnw  iiml  tin-  wiit.i     ot 
tliis  ii-|iiitt. 

I'l.  Ill  the  lati'Ht  slmly  nt'  tlic  i-rystiilliin-  roiks  ut'  ti;.'  (Ii>iiii't  iikiiIi 
of  till'  Ottawa,  a-  wi-ll  as  in  tin-  ciniiitry  tu  tli"  soutli  iiinl  «i'st  in  tin' 
.i.mitics  lit'    Itfiifri'w  ami  Hastiii;.'s,   it  would  appeal- that   pi.itii-n-  at 

ji-a-i     of  tilt"   uranittMrni'iss    i-i-pi-fsciit    tiie    trin'   fiiiiila iital    st-iii's, 

MHil  tli:it,  owinii  tosoft.'iiin;,'  of  th.-  old  crust,  tlii;  newer  tireiiville  and 
lla-tiiii.'s  rii(k>  in  placs  s;ink  down  int"  the  lower  um-i-s,  ,-ind  that 
I  hi-  ine),'iilar  initrii.ps  of  the  latter  imw  represent  the  remains  of  thesi- 
-I  lies  lint  have  escii])ed  the  enornions  deiiudatiim  whJLh  has  alVecti'd 
Uii-  whole  area,  in  this  case  it  may  fairly  lie  assumed  that  the  laiiti; 
.a-rns  of  the  Kranite-giieisN  may  U-  assigned  to  th  ■  Lauren- 
liaii  proper  The  presence  of  other  masses,  however,  may  le  clearly 
ii<,Mriled  as  true  intmsives  of  later  dale  than  the  meks  of  tlii'<lieii- 
viUi-  series.  Of  these  several  \arieties  are  iiotiied,  such  as  aiiortho 
-II.-,  pvi.ixenic  rocks,  pe:<iiiatite,  diabase  and  eerlaiH  u'raii  les.  TlmULdi 
tin-  latter  in  many  respects  resemble  physieally  iinu-h  of  the  oLl'-r 
-raniti- ;.'iieiss  tliev  are  as  a  rule  much  more  limited  in  extent  and 
tiinl  t.ia  more  massive  stru-ture.  The  j.''ieisses  associated  with  th" 
liiiii-Moiies  mav    M-  ie;;arded  a>    altered  seilimeir.ary    rock>,  their  imta 

1 phii-    characters    beiiiir    'lue  to    re.'ionai    alteration    in  nio-t    ras.-s. 

lint  lorally  more  lii;.'lily  altered  by  the  action  of  th-  newer  intiiiM\es 
rills  fi-ature  is  freipient  in  many  of  the  limestone,  both  ofthe<Men- 
\illf  and  Hastings  »erie>. 

From  an  examination  of  all  the  featu.i-s  of  the  problem  il  has  now 
lieeii  generally  accepted  that  th  •  I-aurentiuii  should  lie  eonlined  as  far 
as  piaiticable  to  th--  fundamental  granite -neiss.  that  the  riH-ks  of 
the  (irenviUe  and  Hastings   series  should  lie   regarded  as  a  portion  of 
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flif     Hiirnniiin    unci   ii  prr^fni   ilir   li.«i«(    iihihIhi-'  nt'    thui    !«v«t«i>i 
iti  I'lftcni  <intaiii>  mid    in  t^iicUr  mlioiniti;:,  iiml  tliiit   llii>  ii|i|i«m'  |>iti' 
111'  till-  lluroiii.iii  i-<   i<'|iii'M  iilfd    liv  till-  iiimi'  -.i  lii-.tiw  jHiition  -i'imi   I'l 
till' iiri'n  I'm flior  «iiiitli  imd    Hi'it.      In  this  niiinni't'  ii  mli  nf  iln-ilii' 
I'lilty    liitlii'ito    t'X|H>rii>iirf'i|   in   int<'i(>rt'tin!.'  M<ti.|fiiiiiiiily    ilir    utr 
pfrililt'iM  lit'  liic  I'rvttulliru'  i'ihIjh  <li'ii|jM  ut'o. 

\ltK\  .-11 II  Til  iiK    I  UK  IITTAW  A. 


In  ilif  ili'^ttiit  siiutli  iif  till'  Ottiiwii  t'lcrr  is  ii  t'rrutcr  viiriotv  in  ll  • 
r'K'k  fiiiniiitiiin--.      Lirj{i'  ui'i'iis  nf  iniirr<i|is  ui'  ilii-  I'lijiii'ii/nic  «cii"'i  iii' 

seen  lit  .1  nuiitlii  I   iif    |ila<'i"<    iiml  tliiM-   111111(1'  Imni  lli>'   I'nt'-ilitlM  tu    III 

'ri'i'iit'iii. 

Kx|>liii'iitiiiy  wiirk  \Mi-i  I'linii'il  mi  in  this  uri'ii  iit  tin  ciiiiv  |n'ii<ii|  in 
thi'  liistiirv  of  the  (MH>lti;{itiil  Sur\fy.  Tlii'  wurk  i>t'  Mr.  A.  Miiiruv  in 
l^«"  ".  iti  till'  Kniini'i'liirt'  iinil  thr  I'i'Iihuvmi  rivers,  tin'  rejtiills  1.1 
whi  ll  ;irc  jjivi'ii  in  tin-  U(>|iiiit  for  If^'ii,  has  ahi'iuly  Ihm  n  iilludcd  !•• 
In  ruimi'xiiin  with  tin'  I'Ximiiimtiuii  uf  tin-  liiltiT  sticani,  which  wa- 
fdljiiwed  d<i«ii«iiiil  t'lDiii  tilt!  Iit'iuht  of  hind  at  tlif  coiiiii'  of  th 
Miiskoka,  si'vcriil  inttTt'stinj.'  ^{('olojiifiil  fuiituri-t  wen-  iiiiiiij;h'  mit. 

In  cliarai'tcr  thi-  ^jriiriitc  gneiss,  which  is  tlio  |irinri|ial  rock  set  n 
iilons;thi-  I'clawiiwii,  us  stated  by  Mr.  .Murray,  in  very  siniihir  to  thai 
Heen  aloii:;  lh>!  upper  Ottawa,  lie  dcserihes  it  a.H  u  "  l»rick  red  fern; 
yinous  iiH'k  composed  chielly  of  feliUpar  and  nuattz,  which  in  son,. 
[inrls  has  the  aspect  of  an  ohsciiic  hornlilcndc  ;;iieis«,  and  in  otlici- 
th.'it  of  a  line  1,'iained  .syenite;  und  the  irnciss  in  the  vicinity,  wlicii 
the  strafillcation  coidd  Ih'  distinctly  made  out,  lM'inj»  a'wiivs  shatter'ii 
and  dislocated,  I  was  disp.med  to  consider  tlie  re.!    ock  !ntrii-.iw. 

As  for  its  distrihtition  alonj,' the  coiii'se  of  this  river  .Mr.  Miiii\i\ 
remarks  for  thai  portion  of  tlie  river  helow  Ci^lai-  lake,  whicli  i- 
forty  live  miles  in  a  .stiiii^ht  line  west  from  its  juiiclion  with  tli  ■ 
Ottawa,  •'tiiis  red  rock  was  seen  at  intervals  from  Cedar  lake  to  tj;.' 
mouth  of  the  river,  fre(|iiently  formiiii;  hold  vertical  clitls  which  in 
one  instance  rfise  perpendicularly  from  the  river  to  the  heiiiht  of  ".'fii' 
feet.  Tlie  rock  has  ti  conchoidal  fracture  and  is  usiiallv  iiitersectcii 
liy  small  Lfreeiiish  coloured  veins,  supposed  to  lie  chlorite,  which  iil>'. 
penetrate  the  adjacent  gneiss.  The  lilack  hornhlende  mck  is  usiiallv 
vfry  [lyritoiis,  anil  the  associated  red  ma.sseH  are  frei|uently  liighlv 
feriUj;inou.«,  at  times  givin;,'  a  lirii.'ht  red  colour  to  the  soil  on  tli 
surface.  Where  the  gneiss  comes  in  contact  with  the  red  rock  it  often 
.so  nearly  resemhles  the  adjoining  mass  that  it  can  onlv  he  distin 
guished    from  it    hy  closely    oliservins;  the  continnitv  of  the  p.irnll. 
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iiri  itl;.'<'"l>''"t  "'  '''•'  •>•'•>'•"'  IliVMS  wlli'll  '  I'l*  '  II'   ill''   pilirl'..li.      Tlli" 

tt.i,  i-.|i."iiilly    i>l>H<T\'''l    lit  tlu'  I'lwiT  iii.l  .i(  ('(.111-    Ink'     ulit-ri' ili<- 
|.r..l>.il(ility  nf  tin-  nm-o  \»iuu  iiitru-iv.-  Ilr  I  .tii,'«i-''i|  it -it 

"  At  •ht>  fiiirtliern  •.wi'i-ji  t  krti  liy  ili>'  livi'i  'i«''i.»  l..ikr  I  i.ik.i- 
(«ln.'li  ii  111'  'It  tw.'iity  iiiiU'-i  U'liiwC  hit' Ink)*)  II  |'>'tii"ii  >.t  tin'  -iit-i-- 
ii  link  nif'ti,  i»n<l  ii[i|«'iir-  tn  cuntiiin  <  p   •uti-,  "  liili'  iiiIh'I'  |iiiit;iiii<  iin- 

■  Ink  ^ii'V,  «ith    timiiy    'li^-" imt'il    i.«ii"ti       TIip   I'm- liMiii. -I   nii'l 

,,i|,|, 1    liifrii>.iv«>   rf"l    K'-k  it    in  elu-i-    |iii"iiiiiiiy   with   lp..tli   t|ir«.- 

Mlliilif".    Ix'in:.'    HlTll     III   till'    liMT     l..itll     IiImIM'     iimiIIk'1..«    uIi.h      flllV 

,H.iii-,    liiit  wliftliiT    iiilMi^liiiiilic  i|    iviili,   III- iiiti  i-fitiiiu',    ill''    uii'i"-. 
tt.M  lint  siitiNl'iii'lorily  .i«i'iTtiiiiii  il. 

jiMiii  till'  uIhim'  (if-ii  rijitiiPiiv  lit'  ilf  imk^  .li.'ti^  tli.'  I'.i.i«iiw;t. 
«hiili  tlii«»  ii|iprii\iiimti'ly  I'litiilli  I  t'l  tin'  l»ff|i  lliwr  i...iti..ii  ..f  tli-' 
(Ml  iwii  lit  H  (li»t»iui'  .if  lit'ti't-n  t.i  twiiily  mil'  >  >..iuii.  It  w..ul.|  ,i|'i'«'iu- 
till!  ihi'so  iiM'kit  urn  •■mititUHiuH  hiti—  iI"'  I'litin'  ili-iMii"',  ;ii 'I  tlm' 
tl,.  I,,  iin-  (HHuMoiiiil  li:iiiil>  lit'  tl'c  i.'r.yi«li  nn.j  liiiiinlit' i".i-  .;iui»  , 
l"i'  tluit  thi""  nil'  iiliiKi^I  I'litiri'ly  r.'iii.iv.'il  liy  il.'iiii'l.ii  i.ii  m'  I'V 
ali-"i|'ti"ii  in  the  lo««'r  IT  intriiiiM'  iiiiih-,  «liiili  >iiiim'  liii\.' ic.:iii.li' 1 
ii,  ili.-  fiin.UiiK'iital  u'tii'i-"  "•"  ♦•"■  "■"'■l^-'  iiliinv'tliit  li**'"'  M'-  Muiniy 
r.  iiiiirk-  tliiit  '-tlLV  ill!'  H.I  ;;.'iiiTiilly  hII'.'.'IimI  liy  ili'-lti.ition-  iiii.i  .li^- 
turliiin.'i',  exi'iMMiillv  1mI.i«  L\<\,\v  Ink.',  tliiit  tin'  nttitii'l.'  'Ii-|il,iyf.l 
l.y  ih.'  -Iiiuiru'.l  |'..rli"n-^  is  ti'il  I'l  In-  ii-li.-l  <>u.  i'\.  fpt  t'"r  >li..rt 
lil-tiiii.i's. 

iiiiSN'Ki'iii  i:i:  iii\  Kii. 

Ill"  pximiiiiiiti'iii  •>(  tlio  HiiniU'iliii'i'  riv.T,  wlii.li  inteifeits  tlif 
MUtliiiii  furt  ot  till"  iiiiip  NJift.-t  fr.ini  CJiiiilfn  hike  t'l  it-  jim.'li.'n  with 
t!,..  Olfiwu  iitar  (':i«tl"tiilil,  iil'.'lll  twi'lvf  luilfs  west  "t'  Allii'ri'.r, 
»:i>  ,i!-.i  iiiiuli-  tiy  Ml.   MuriiiN   ill  ih-'  -line  yi'.ii, 

I'liis  liver  fill- till-  l.iwiT  [.iiit  uf  it-  ciuis''  il.iws  hctwc.-ii  liiiiiks  ..f 
cliv  wifli  iiccasiiiiml  .nit.-r.ips  .ilt  tli.'  ly.-tiillitiii  r.ick-,  l.ut,  ii.  ai  thr 
li't.iua,  exi»».suifs  .if  Cili.  ifi'i-.iiis  .l.il  iiiitf  an-  scfll  aliill;,'  tin-  I'.acl 
f  i--t  .,f  ilic  loa'l  liri.l','!' aii.l  .in  tin-  -li..  's  of  th.'  <  Ittiiwa  liv.-i,  u  liil.- 
'vii.^i.li'iaW.- aiTiis  iif  the  iifwiT  f.iiiiia;  uin-,  in.'lu.liii'i  Clia/y,  i'.liuk 
IliM'r  and  Trpntun,  .H.-ural  intorvals  ii'-  niy  t'l  tlu' fiMit  ..f  <i.il.i.n  lak". 
Ill  thin  .listaiif."  the  navigation  <if  thi-  I '• 'nneoh.ri-  is  l.mk.ii  I'V  f'.ur 
III  ivy  chutes  luul  hy  slrotihcs  of  rapi.l  watpr. 

The  'l.'vatii.n  .if  thf  Ottawa  at  tlif  iii.iutli  of  tin-  Hiiniifcli-n-,  taki  ii 
fr.iiii  Mr.  .lames  White's  Di.li.inary  of  Altitiiiles.  i.  giv-nas  'j:!'.":!  fert 
t'li-  low  water  an.l  2  l')  feet  for  liii.'h  water  level  in  ilie  river.  Ki"iii  the 
same  aiithoritv  the  elevation  "f  the  water  at  the  outlet  of  tlol.leii 
lake  is  L'iven  as  .".(lO  feet.      This  is  above  mean  s.vi  leve'. 
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Arn.nini.   ,„tl I,>,.rv,ui,.„s   m..|..  In   Mr.    Mum.v    the  ..l-vatio,, 

ot  tin,.  „„„„1,  „f  tl,.  H,Mm...l„.,v,  takvn  tV„>„  tl,.-  l!ep,.rt  „f  Si,-  William 
t.   l^"Wi...   m.,,  „  .i,,.„  „.  ,..i;i  ,,;,  ,-^.,.f    _„„,  j,,.^j  ^j.   ,;^^,^,^.^^  ,^^|__     ^.^^_^^^ 

An.rmys    in..aMnv,n.Mts    i,    .-il.V'.iJ    f,.,.,,    .showi,,:-    a    .li.sc.v,,H,K-v    ..f 

•1.  ■>.   tcct,  tiikinir  tlic  I..W  water  aMUvineiit  of  tii,-  Cliats  lakr." 

At  tl,..  lirM  ,.|„it,.,  which  i.  ah„uto,„.  mil.,   ahov,.   thr  Mu.utl,  of   the 
nvr.  the  nse  >s  ;;,veM  hy  .Murray  a>  ahout  thirlv-t  .v„  a>„i  a  half  feet 
iUv.  ro..ks  here  are.  for  the  >nost  part,  .-rystalline   lin.estone   with  .some 
Jinerss  n.elus.o,,,,  the  whole  present in.^  the   U.u.M   a,„„.aran.-.  of  the 
Ar„p,-,or„,arl.h.s,a„,l,he    ,lip.,    while   vaning   .on.ewluu,  are  to  the 

Ascemli,,,.  the  ,iverti,.. o„,|  fall  isat  the  ,.,«  „  of  He„frew.  where 

h.M.,sa.les,.e„tof.-,l  teet.  The  roeks  here  are  also  largelv  of 
the  Innestone  .l.vsion.  l,„t  hor„l,len,ie  schist,  ami  ^cneisses  are  see,,  ia 
close  |„-ox,n„ty.  The  tbinl  fall  i.  at  the  villa.-e  of  Dou^as  wl,e,e  ,he 
de..ce,.^  ,n,.lu,ii„.^  that  oause,l  l,y  ,he  ,api-ls,  is  ahout  twctv-sevc, 
t.'et.  Ih,.  ,lesee„t  hp,v  is  oNer  limestone  and  shales  of  Cl,a/v  a-e  i,,,! 
(1-m;  H,-e  cappe,!  to  the  sonlh  l,v  oth  r  Ihnestones  of  jilack  liiu.,"  an.l 
possibly  of  T,-eMtoii  age. 

The  tonrti,  ..hnte  is  ahout  ,„i,lway  hetween  I)o„,la>  an,i  iv<anville 
Ihe  ■■...•ks  at  t!,is  place,  an,l  for  so,„e  ,iistanre  helow  as  well  as  „l,„ve 
t  ..'  tails,  appa,e„tly  helo,,.  to  the  Cha/y  for.nation.  inclu.lin.  the 
••l'n.actens„c  shales  at  the  hase,  an,i  fossilifen.us  li,„e,.tones  in  patches 
•■P'.n  these.  N-„  fossils  characte,is,icof  the  Black  Ri^er  fonnation 
«v,e  here  ,eoogni.e,i.  Th-  total  .lescent  at  this  chute  an,l  i,,  the  ,a- 
l.Kls  associated  w,th  it  is  about  si.vtv-live  feet. 

A  su.yession  of  ,-api,|s  an.l  pitches  he, ween  K,^,nville  an,i  .M„.l  lake 
«nes  a  .le,..e,,t  of  al„M,t  sixty-four  feet,  and  there  is  a  ,ise  wes.wanl 
Ot  ahout  s,x  teet  to  the  foot  of  (Johlen  lake  The  nnks  at  Iv^anville 
in  the   nver  a,e  Cha/y  shales  hat  l>elo«  this  along  the  st.ean,  the.e  are 

m.t,.rops  of    I!la,.k  l!i.er  an.l  of  T.vnton  ,s,one,  while,  on    the   hill 

<-  1-  south,  „„.  I'.lack  U.ver  fo,.,ns  a  .o,„ewl,„t  h,.oa,|  esca.p.nent 
tl,e  l.n,..  one  extend.ng  l..yo„,i  ,hc  line  of  thelJrand  T,„nk  ,ail. 
W.U-.  The  tonnations  along  ,hi.  ,„,,  ,„■  ,„e  .iver  a,e  amrte-l  hv 
several  local  hiiilts. 

,   ^''""7'    ^''V ^   '■"'''""    !■!<••   the,va,v   la,,     a.eas  „f    sand 

dnf,  a,c    tins  teat.nv  is  als „  ,„ ,.,  ,„«  shores  of    liou,,.!  l,Ue  to 

he  ,,o,-tl,west.      Lclge.  of  gneiss,  so,neti,nes  garnet ife.-o„s.   show  near 
he  to,^  ot  ,he  to,-,ner  lake  o„  ,he  south  si.le  with  a. lip  of  S.  :,:r  £    < 
I  •  .     The  ass.x-iate,i  he,|s  a,e  highly  ,,uunzose,  ami  on  the  low   poi„t 
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ti.  tlif  west  ot' tlic  millet  lli.'fi'  .'irc-  (>iiti-r.)|.-.  ..f  rry-t:illiiii-  liiru-r..iii'. 
On  till' slidi-e  al<iiii;  tlic  liiii'  i>X  the  (Marul  'rrunk  iMiUvas  ;i  iii:i^>  nt' 
rv'\    liruniti',   mmmi   in   :\   ciiltini;,     triivfc^i-^    tin-  uu- U»  an'l    liinr  .t>>ni> 

;in'l    ^Imiu1<),    tllCM't'oi-C.    1)C  ili  sul)-Pi|Ml'nt    chlti-. 

'I'lie  south  shore  of  the  lake  sln>ws  o(.LUsii)niil  i>ntori)]w  of  liu'  i,''i''i"~ 
l.i  till' mouth  of  Hrenniin  cir  k  which  llows  in  n<'ai-  Kilialci.-  -liiiii'ii 
on  the  (irand  Truiil:  >!  ■  :  >  jf  >,'i:inile  riil  the  ;,'iieis-.  it 
liiiiiy  points  and  break  ii.  >•  mtinii  'v  <\  In-  haiuiecl  .-rries.  Aloii;; 
the  liiiUvay  the  cuttini'  ri  ■•)"  th^-  n  o•^  |>.irt  iti  -aii'l  ami  utaiel,  init 
nr.if  Ivillaloe  well  l)a'  i -il  '^nei  <  ipii-  ir-  to  diji  S.  ."lU  I-;...  .'i."!  .."itj  . 
Till-  west  end  of  (lolilen  like  is  lo  .  u'  soiiirw  i.al  inar-hy  and  ledyes 
are  not  seen. 

A  lii;iii  rid<;e  of  gneiss  rises  aloiii.'  'lie  north  vjil,.  cf  the  lionneihi  re 
al)o\e  (Jolden  lake,  whii'h  towards  Itoun  1  lake  leeed.-s  to  the  north 
we-t.     'rie-  area   to  the  south  i-^   low. 

.Viound  *.iie  shores  of  liouiid  lake  llie  rock^  aie  lar;;ely  miiiealid  hy 
sand.  A  rid;,'!' of  red  j.'rariite  u'neiss  aiifii-ais  at  tlie  upiii'i-  rwl  uli.re 
th'^  r.  miieehere  enters  the  lak'  n  itli  a  dip  of  .S.  •■si  I'  i;. .  1.")  .  ihi-i  i-- 
a  foliated  granite  resembling'  the  fundament. li  i.'neiss.  'i'tie  south  side 
of  the  lake  is  all  well  stralitie.l  sand  and  i,'ravel  in  low  c  litl'-,  and 
a  lanje  of  hills,  probably  of  i;ranite  ynei--.,  rises  a  short  distanee 
inland. 

'I'lie  intru'-ive  character  of  much  of  the  ur.tnite  i>  well  si.-n  in  the 
area  along  this  portion  of  the  lionnechere  water-.  No  trace  of  lime- 
stone was  recoiini/.eil  west  of  the  small  ledges  in  the  lower  end  of 
I  n'lden  lake. 

The  western  township^  in  this  .irea.  incluiling  North  and  .-^outli 
.Vlgoiiia,  Fraser,  .Mice,  MacKay,  I'etawawa,  Iturhanan  and  W'ilbeiforce 
arc  occupied  to  a  large  extent  by  s.ind  d.'posits.  The-ic  arc  nnflerl.iid 
bv  clays  in  which  no  trace  of  maiine  orguiisrns  li.ive  .n  yet  l)een  found. 
The  iiinlerlying  rock  where  e.\pose,|  i-  tor  the  most  part  L;iieiss.  The 
liinestone  is  not  e.\posed  west  of  thi'  town-hip  of  \Vill)erforcc  where 
the  last  outcrops  in  this  direction  were  observetl  along  a  road  from 
(Golden  lake  to  the  west  en<l  of  Lake  Dorc,  though  occa-ional  areas  of 
the  calcareous  rocks  111 ly  lie  concealed  beneath  the  drift.  It  Aould 
appe.ir.  however,  that  this  area  is  occupied  generally  by  the  gneissic- 
;,'ianites  which  have  been  d-sribed  ill  the  area  along  the  Petawawa 
and  the  upper  Ottawa. 

K.irtlipr  east,  however,  in  the  townsliips  of  Ko-s,  llorion  and 
MrtcNab,  the  limestones  are  well  developed.      T'he^e  appear  to  be  a  por- 
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tii>ii  ot'  th.;  i,'ie;it  ti.itiiU'n  i  Ijjlt  of  tliB  iioitli  sidt-  ot'  the  OttiiWiv  which 
Ims  het'ii  i-iit  oil'  ill  i^iit  by  ttio  ^rcit  L;rMiiitic  mass  of  the  Kinv;  Mouii- 
tiiin  vUlj,c  :iiiil  its  extension  wf-t  into  I'lHi-rndon  township. 

In  llie  :ire;is  south  of  the  Ottiiua  tiie  liini'-^ti>n(!  pivsents  features 
somewhat  (iill'i'ient  fivnn  those  seen  in  the  (Intineau  and  'irenville  dis- 
trict. It  has  freciuentiy  a  handed  aspect  from  tiie  presence  of  minute 
layers  of  Hnely  comminuted  gr.ipliite,  and  this  lianded  or  striped  feature 
is  found  in  much  of  the  calcareous  division  south  of  the  Ottaw  i,  so 
much  so  that  tiie  name  "striped  limestone"  is  lre._-'ent'  employed  to 
distinijuish  these  rocks. 

They  are  also  asso'iatcfl  with  hands  uf  hornblende  schistose  rock 
and  freiiuc.iily  with  mica  schists  which  aie  a  pronounced  feature 
farther  south  alon:;  the  line  of  the  Ivinf^ston  .and  Pembroke  railway. 
A  portion  of  thi.s  schistose  series  crosses  the  ( )ttuv,a  above  the  (,'liats 
falls  and  is  seen  ne  ir  the  Bristol  iron  mines  and  along  the  line  of  thi- 
old  horse  railway  past  the  falls  and  rapids,  associated  w^ith  epidotic  and 
hornblende  rocks.  A  larije  [portion  of  the  southern  area  is  occupied 
by  outliers  of  Palaeozoic  formations. 

About  Renfrew  the  limestones  of  this  chai-acter  are  well  displayed, 
as  also  to  the  north  i;:  'lie  area  tjetwcen  this  place  and  Porta;;e  du 
Fort.  While  these  are  cut  in  many  places  by  masses  of  j,'ranite  and 
other  intrusi\c  rocks,  they  are  also  as-ociated  with  areas  of  greyish 
gneiss  and  hoi-nblende  schists.  The  limestones  an-,  as  a  rule,  more 
dolomitic  and  are  in  pl.ices  hiirhly  treiiiolitic.  a  feature  well  seen 
aloiii,'  the  line  of  the  Kingston  and  Pembroke  railway  between  Ken- 
frcu- anil  C'alaboiiie  ,  :;e.  This  feature  is  also  seen  in  somepaitsof 
the  Gatineau  district.  Some  of  the  limestones,  as  in  the  township  of 
Ross,  are  true  crystalline  dolomites  with  more  than  forlv  per  cent  ot 
inaunesian  carbonate.  This  ro<'k  should  be  wtdl  adapted  for  the  manu- 
facture of  chemical  puip.  The  schistose  portion  of  these  rocks,  which 
have  been  described  in  Reports  by  V'ennor  under  the  head  of  the 
Hastings  series,  (.Ann.  Rep.  187<'i-77)  is  much  more  e.^ctensively  develoji 
ed  in  the  southern  part  of  Renfrew  county  and  in  the  counties  of  Fron 
tenac  and  Lanark  adjacent  to  the  south. 

Much  information  is  i.'iven  in  V'ennor's  report  already  mentioned 
I'egar-din;;  the  <listril)ution  of  the  various  gneisses  and  crvstalline  lin;e- 
stones  in  the  county  of  Pontiac  north  of  the  Ottawa  river,  (.See  pages 
277 ■■2'Mi.)  It  is  scarcely  nccessar'y  to  repe.it  the  de.scriptions  of  the 
r-ocks  found  in  this  area,  since  the  conclusions  regarding  the  structure 
have  since  that  elate  been  very  considerably  nrtKlitied,  and  their  physi 
cal  features  have  been  iliscussed  in  the  Report  on  the  Grenville  map 
sheet. 
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Till' Palucozoic  roik-'  found  in  iht-   aica  of  llie  acco.iipiiiiyiii 
shi-ot  ran"e  froii'  tlie  base  of  the  tVlcifcious  to  the  Tr.'iitiii  liin 
'['[\,-\-  form  the  i'  iiinant  of   tlie   we>t(!rii   iiiai;.'iii  of   ihr  -r.'at  < 
iiisiii  ami  urefouirl  at  iutfrvaUaloni;  th.- <  >Ltawa  ami  aKo  a~  -c: 
oalli('r>  in  tilt'  low  nsliips  of  i'.ioni'i'V,  Station!  and  Willit'i  toix-c, 
a-  at  a  nuuil>i!f  of  points  alunn  the  H  >nniM'li.iv  ri\ei-.      Near  < 
ritv  tliey  occupy  the  noilii   ^liore  of   the   livt-r  in    Mull  an. I  a 
Mu-dlcv  townships,  and  on  the  south   sidi'   an'  st-cn   alniii;  the  i 
Miivh,  Torhollon  and  Fitzroy  townsliip^.     A  -iiial!  .luicioji  i.f  (.' 
i..:s  dolomite  is  seen  about  two  miles  northeast   nf  the  vi!lai,'e  ' 
<.:\-Si'  <Ui  Fort  resting  upon  i:ranit«  and  diorite  roeks,  liy  wliieli  the_ 
aiii'arently  bi't-n  suniewhat  alterej. 

I'OrsDAM   AM)  CALOIKEIKOIS. 

The  only  outcrops  of  llie  Potsdam  yet  reoogniz.'d  in  thi-  a-c.  aiv  in 
tl.p  lear  of  the  villa,i.'e  ni  (^tiiio  on  the  north  liauk  of  th.-  <,iiiin  livrr. 
Cranilo  gneiss  occupies  the  bod  of  the  stream  a'  the  mill  on  the  r.a-1 
erossini.'- but  a  short  distance  above  this  the  Potsdam  shows  in  lou 
!..d-es  overlaid  by  Caleiferous  dolondte.  A  .juarry  has  b  ■en  npen-d  In 
tne  sindstone  and  the  rock  is  used  lo.-ally  fi.r  building  luirposes.  The 
strata  are  in  a  liorizontal  attitude. 

T;;e  area  along  the  Ottawa  river  between  Hull  and  the  fimt  of  t'hat> 
falls,  of  which  the  outcrops  near  Quio  represent  the  northern  marL'in, 
i-  bxsinshaped  The  Calciferous  dolomite  ju-t  d  'seribed  shows  ahmL' 
the  north  shore  of  the  river  from  a  point  fifteen  chains  east  of  the 
ii^er  village,  hot'  '  the  roail   and  in  ''ccasional  nuterops  on  the 

s'i..;e,  while  the  1  ■    is  overlapps'd   by  the  C'iia/y  shales  in   the 

\:lhitre  itself.      The  ,■,, us  is  here  exp  ised  aloiii,' the  ro.id  fnr  fifty 

ehaiiis,  resting  in  thin  strata  upon  granitic  rock,  where  it  till>  up  iudiual 
ities  of  the  surface,  thesandstmie  beingal>sent  at  this  place.   .Much  of  the 
-hore  cast  of  this  where  rock  e.\l"»ures  are  .seen  i>  occupied  by  grainle, 
but  this  is  often   concealed  by   mar'   e   clay-.,  in   which  nodul.s  like 
tiiose  of  Greens  creek  are  found,  containing  the  skeletons  of  fishes. 

Helow  the  mouth  of  Breckenridge  creek,  which  is  aiiout  -even  miles 
west  of  ,\vln>er,  a  narrow  margin  of  the  dolomite  occujiies  the  .shore 
lieneath  tiie  Chazy  .shale  'h  an  e.xposed  breadth  of  se\eriil  liundred 
yards  inland,  and  shows  as  far  east  a-  the  Cedars  a  mil.'  w,'st  of 
that  village,  when  the  Chazy  reaches  the  >hore  and  continues  east 
nearly  to  Tetreauville. 

On  the  south  shore  of  the  river  the  Calciferous  dolomite  comes  into 
view  alMut  two  miles  west  of   Jiritannia  and  is  thence  seen  to   within 
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't  MM,,  ami  a  half  of  FViry  wl,;„f  where  it  pa.s..,s  upwani  inc.  th. 
Imsal  t.e<ls„ftheCI.;.zyf..nnat,on  whirl,  is  hore  a  ^..arse  sandy  grit 
The  .l..l..m,te  is  so..n  al„n,-  th.-  r,.a,|s  i„  the  wPstem  p..,ti..„  of  Xepea,, 
t..vvnsh,p  .m.lHplaid  by  th,'  P.-rs-lam  san.lston,-  ;  .„„1  also  ah.mt  S.uti, 
Maivh  corners.  Fro,,,  thi.  pla.'.,  it  is  ,.xpos«|  ahin-  tl,P  ,oa.l  w,..t  to 
l».mrot.inpostntli.-,.,  and  it  .-.Ko  occupies  much  of  the  flat  .-.Mintrv 
lK>t«e.-n  this  ,oad  and  C-nstant  creek  in  the  direction  of  Herrv  wharf 
until  ,t  IS  cove.-ed  l,y  the  ,-,.,  ks  .,f  the  Chazy  fo.mation. 

Alon^-t,l,esl,ore,f  ,]„..„„.„,,,  u.^  Cha.v  shales  extend  west  to  a 
point  ahout  two  miles  l.eyo„d  iierry  wha.f  and  ho.e  p,ss  up  into  the 
<-h«..v  hmestone  throu.l,  f.an.i.ion  i>e  Is  which  have  a  thickness  of 
about  twenty  feet.  T.,e  Cha.y  ll„„.stone  then  continues  for  abo„t 
t.'nm>lesl,„t^'nespla,et.,,he  .hales  ahunt  th,-ee  .niles  east  of  the 
Feny  landing.' opposite  (,»uio  villusfe.  The  Chazy  limestone  oute,-ups 
.'.hind  and  ,s  capped  l,y  the  Black  River  fonnation  in  the  northwest 
port,,.,,  of  Torholton.  which  fonns  the  summit  of  the  e.scarp.nent  in 
t  MS  direction.  The  sh.'.s  continue  alonj,-  the  sho.v  to  near  the  mouth 
of  larp  nve,-,  a  short  distance  below  the  villajje  .,f  Fitzrov  Ha.bour 
where  the  t'alc.fco.i--  dolo.nite  a-ain  comes  to  the  sn.ae  and  he.-e  re-ts 
upon  the  cystalline  lucks  which  form  tl.a  t'Imts  falls. 

Whil..  the  strata  alo„;;tl,is  part  .,f  the  Ottawa  a.e  all  n..a,.lv  hori- 
/ontal  several  low  anticlines  are  seen  a.  intervals.  Heavy  deposits 
of  sand  occur  about  the  mouth  of  Constant  creek  ami  aroumi  Hi.  an,' 
Nmd  bays.  This  basin  ..-  Palaeozoic  rocks  is  bounde,|  on  the  ^n,th 
by  a  r  lire  of  u.anite  ..'nei.s  and  crystalline  limestone  whicl,  evteiuK 
east  uom  the  foot  of  Chat.  f,.lls  through  the  m.rthern  po.-tion  of  the 
tow„shif.s  ot  H.zroy,  IhintLya.  d  a  portion  of  March  intothe  western 
part  ot  >.ej,ein,  terminating  about  ten  miles  we.st  of  Cntawa  city. 

The  dirference  in  ,.|evation  between  the  foot  of  the  Chats  falls  and 
he  lake  expansion  of  ,he  river  at  the  head  of  the  rapids  has  already 
been  stated  as  about  fifty  feet,  the  ,lis,ance  bein.^  th.ee  and  a  half 
m.les.  The  Calcif,.rous  d..lomite  is  seen  alung  the  shores  of  the  river 
a  K.ve  th..  rapids  r  .tin,  upon  the  ,o,eiss  and  crystalline  limesf.ne. 
The  U,„,,.  ,,,^1  ,..,„,.  i„to  view  about  two  miles  west  of  the  town 
o  Arnpnor.  There  would,  therefore,  appe.r  to  be  a  vertical  uplift 
of  the  strata  tor  ..  least  fifty  feet,  and  probably  even  more  than  this 
H.nount.  That  such  an  uplift  has  taken  place  in  the  area  south  of  the 
nver  IS  also  probable  from  the  fact  that  -.,  Potsdam  .s^mlstone  .seen 
at  he  t^uo  v.Uage  is  found  ,.n  the  summit  of  the  ridge  of  crystalline 
rocks  m  the  northern  part  of  the  township  of  Fitzroy  at  an  .".levation 
of  several  hundred  feet  above  t)ie  river  le.-el. 
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Mil  the  nortli  siiic  ni  iln'  <»t!iLwii  the  CaK  it'cinus  .iol,.iiii!i'  !■;  ili^tri- 
liutfil  ill  irrt'irular  ]>atflir3  uii  tin'  oi-ystailiiic  rol<<  miilv  :ci  N'oruav 
li;iv.  oii]Misite  till'  villaL'f  of  Sand  Puiiit.  wliii'li  i^  dn  the  ^,,utli  -i.li'  ..f 
tlir  fiver.  It  shows  in  several  -mall  islaiiijs  in  tlio  iImt  ;iii.i  mi  thr 
-.iiith  side  is  seen  ahovc  Sand  I'ciint  w.w  tin' month  nt'  tin  itunni' 
,  h.ri',  and  fnr  -icvi'ial  miles  east  uf  that  ]>]nc\'  in  llu,  liditcs  ajnni;  the 
-h"re  until  it  is  cap]ied  hy  th.'  ro  k~  of  the  Cliizy  foimation.  The 
if^'ularity  of  the  strata  Is  much  atfeeted  in  this  area  liv  (lie  |>ii'~ence 
.it  -^I'veral  faults,  oni'  of  ui.ich  is  ^^vn  in  the  west  jiart  of  tin*  town  of 
Aiiijirior  where  the  Calciferous  dolomite  is  in  eonta  t  \\ith  .imr-iones 
Mt  the  Ha:,tiiii;s  series,  and  a  depo-it  of  ii-d  hematite  whicli  lias  lu'en 
uiiiieil  in  former  years  oceurs  along  the  line  of  eoiii  ' 'l. 

Above  the  mouth  of  the  IVinnechrre  the  t'alciti-rous  ro,k^  ;u-f  not 
••\jio^ed,  the  crystalline  liine-itono  and  j,'nciss  a;i|ieai  iii.'  a'oiiLr  'he 
si.ore  on  Inith  sides  of  the  Oitiwa,  willi  the  exceptitai  ot  '.liesiinil 
uMtliers  to  the  east  of  Porta^'e  du  Fort. 

Till  outcrojii  of  the  Calciferous  in  this  an-i  aii-  so  d-ticlird  ilni  no 
Intimate  as  to  the  thickness  of  the  forniiUion  ha  .  In'.'n  attenijiti'il.  It 
iv,  however,  much  less  in  apparent  volume  than  in  the  out  rops  alonjf 
till'  omr  portion  of  the  <  >ttawa  ri-cr. 
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The  division  of  this  formation  into  a  lower  portion  mlii.ein^  the 
-.iiidstones  and  shales,  and  an  upper  part  consisting;  of  liinc-t"ne>, 
iiiis  l»'en  inadi'  wherever  practicable. 

.Me.i-ureiiients  were  made  todetei  Tnine  tin'  thickin-ssof  this  p  rilon 
ill  the  area  on  the  south  side  of  thettttiwa  Im'Iow  l'"itzroy  Haihour  in 
the  .scarpni'  nt  fijiposite  t^»uio  villai."'  where  the  sliah's  ai>'  will 
'lev(  loped.  The  base  of  the  formation  is  beneath  the  water  bur  there 
MIC  ab'iut  l<i()  feet  of  sliale^  exposed  in  the  rise  south  of  i  he  ii\er  to 
th  ■  passu:;,,  into  the  oveilyini;  limestone-,  .so  thai  if  an  i.liliti mil 
amount  of  twentvfive  feet  be  allowed  for  the  portion  troiii  t^iiiio 
vilLiu'e  to  the  south  shore  the  total  thickness  of  the  lower  ili\isi.in  of 
shales  would  be  about  1:.'.")  ft-et.  Tills  would  not  ditler  much  from  the 
estimated  thickness  at  Aylmer. 

The  thickness  of  the  liinest<me  division  could  not  be  ascertained 
!)eie,  butan  estimate  of  the  thvkness  on  tie- roads  .  ast  of  Kitzroy 
Harbour  gave  a  volume  for  the  upper  member  of  the  formation  of 
not  far  from  100  feet  to  the  base  of  the  fossiliferous  Hlack  Hiver 
limestone. 


JJ  t.ki>!,(MilC.\l.     Kl'ltVKV    OK    lAXADA 

Tlif  liisiriliuliiiii  of  till'  Cha/.v  in  tlic  Im-iti  wc^t  of  Otliiwu  hn>* 
iilri' I'ly  li'fMi  ^'.vcii  to  fi  liiiji'  »."iti'iit  uikIi'I'  th.'  Iicnil  of  (.'.ilcifiiinis. 
A!i)ii:(  till'  li  1^.'  siiutli  lit'  l5i-iT_v  wliiiif  ihf  -1im1i'>  -d  wcI!  scfii  along 
tiu^  -h  II''  iiv  eappivl  rn  tlu'  c-ivsl  i.f  tin'  ri~'  l>y  ilic  liinistorifs  of  tlio 
U|ii"  r  ilivisi'iii,  wliiltj  till'  sli -ill's  ai;ain  aiipt'.ir  in  the  va'li'V  nt'  Constant 
civfk  t'>  lilt'  sDiiili.  Till'  slivli's  sliow  I'.iNt  lit  Fit/T'iy  llai  bmii'  in  ilif 
slii;«' of  till.'  liill  li-yonil  t!u'  C'arji  rivci-,  and  arc  licif  ia;'|j('il  liy  llir 
liiiH'slon"  ailing  the  iMails  whioli  cross  the  c^c  u'liineiit  to  thciiintli 
cast. 

Al)>\c  Ain|irii)i- the  ontuct  ol  the  Chazy  shales  with  the  Calci- 
fcroii  •  nil  the  shore  is  seen  almiit  half  a  mile  oast  of  Ihiu'-iile,  the 
umlerlyinj;  Crtleiferous  (liiliiinite  dijipini;  southwest  ■  "J.  'l"ne  sliuies 
are  tlicnoe  cxpascd  alons  the  shore  ami  in  tlie  hill-  to  tlii's'iuth  for 
several  miles  and  form  the  sleep  ascent  soutii  of  '■<  ii.d  P.iint.  thi^ 
upper  ]i:irl  of  which  is  capped  liy  ( 'hazy  linioslone  whicli  passes  up 
into  the  lil.ick  lliver  formation  aloiif;  tin-  top  of  this  ridge,  the  surface 
lireadlh  lieinf;  nearly  a  mile  and  a  lialf. 

Tiie  shales  are  also  seen  atom,'  the  Canadi.m  Pacific  railway  west  of 
Sand  Point  station  until  they  are  termiiiaicu  liy  tlie  uiideilyiiij» 
Calciferous  of  the  area  east  of  the  H  jniu'chere  rivet,  neur  C'astlefoitl 
station. 

Oiilei'ips  of  this  formation  are  teen  alonj;  the  ]!onnei!iere  at  sp\ei'al 
p  lints.  They  are  well  exposed  at  the  third  chute  iie.ir  l)oui;las 
villau''i  and  for  several  miles  alonj;  the  stream  westwaivi  towards  the 
fourth  eiiuto  where  th'-y  are  overlapjied  hy  tiie  Chazy  limestones. 
Tliey  als  I  sli  nv  in  tlie  river  at  lyiranville  Imt  the  areas  here  are  some- 
what faulted  and  the  outcrojis  are  abruptly  terminated. 

Aloni,'  the  upper  Ottawa  they  lino  already  liceii  i.'ferred  'o  as 
o.'iiiniiig  on  Allu'ueite  island  and  on  the  west  I'nd  of  Cilumet  island. 
They  are  seen  also  ak  iiy  the  eastern  shores  of  !,ike  Dore  where  tliev 
form  the  lowest  meinher  of  an  outlier  of  these  rocks  which  pass 
Ujiward  into  the  P.lack  River  formation. 


lil.ADK    HlVKIi    A.VIl    iHENTON-    Ll.MKSToXE. 

The  outcr.jps  of  this  formation  in  the  area  south  of  the  Ottawa  are 
quite  numerous  and  are  widely  distributed.  They  occur  sometimes  as 
isolated  outliers  with  boldly  s 'arpe  1  sides,  at  other  places  they  repre- 
sent the  upward  jiassage  from  the  Chazy  liinestonos,  as  ia  the  area 
east  of  Fitzroy  Harbour  and  to  th.e  north  of  the  town  of  Aylmer. 

Along  the  south  side  of  the  (Jltawa  river  the  Black  River  limestone 
is  seen  on  the  ridge   south   of  Backhaul   bay  which   is  about  six  miles 
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e»st  of  t^uio.  The  Chazy  lineatone  occupies  the  slion- at  tliis  jtbice, 
Hti>i  the  Black  Hiver  formation  has  here  lieeii  extensively  (|iiiirncd. 
Liijje  ((uantities  of  excellent  stone  were  removed  for  the  construct  ion 
of  tlif^  old  canal  past  the  Chats  falls  ahoiit  forty  years  iiijo,  uiul  Inter 
for  bridge  construction  on  the  Pontiac  and  Pacilie  railway.  The  lime- 
stones of  this  formation  have  a  considerable  development  in  the 
u  irthern  portion  of  Torbolton  township  and  pass  into  the  /i'v/'tii- 
ciilites  beds  which  represent  the  lowest  portior.  of,  or  transition  bt'ds 
to,  the  Trenton  formation  proper. 

Ascending  the  Ottiwa  river  the  Black  River  formation  i^  next  seen 
ou  the  top  of  the  ridge  .south  of  Sand  point  about  five  miles  west  of 
.\rnprior.  The  rocks  here  are  highly  fassiliferous  and  certain  bands 
h'ldan  abundance  of  T>'trndiiim  fihrnlinn,  n.  characteristic  fossil  of  these 
limestones.  These  rojks  form  the  crest  of  a  ridge  extending  south  for 
over  a  mile  from  the  river,  and  on  the  south  llank,  which  d.'i^ps  some- 
what abruptly  to  the  clay  llat  inland,  are  several  (|uarries  from  which 
also  fo.ssils  peculiar  to  the  formation  ha.-e  Iwen  obtained. 

The  continuation  of  these  rocks  westwai'd  can  be  traced  for  several 
miles.  They  .show  on  the  crest  of  a  ridge  south  of  the  river  near  the 
line  Ix'tween  MacNab  and  Horton  townships  where  they  also  overlie 
the  Chazy  limestone.  These  rocks  are  readily  recognised  by  their 
peculiar  physical  aspect,  weathering  in  broad,  jointed,  flaggy,  thick 
masses,  and  in  most  cases  contain  fossils  which  are  mostly  deter- 
minable. 

In  the  townships  of  Bromley  and  Wilberfoice  a  large  area  of  this 
limestone  is  found.  It  ext-'nds  from  the  east  side  of  Lake  Dore  in  a 
southeast  direction  for  about  eleven  miles  with  a  breadth  in  places  of 
nearly  three  miles,  overlaid  in  part  by  limestones  of  Trenton  age. 
The  outcrops  cannot  be  braced  continuously,  however,  owing  to  great 
aieas  of  drift.  On  the  south  side  of  the  BonnechtTe  they  form  a  ridge 
>vhich  rises  a  short  distance  from  the  village  of  Douglas  near  the  crest 
of  the  hill  crossed  by  the  road  thence  to  Itenfrew,  and  here  cap  the 
Chazy  limestone.  The  Black  River  limestone  ixt<,'nds  east  from  this 
place  for  nearly  three  miles,  showing  along  the  road  in  broad  bare 
ledges,  which  is  a  feature  generally  seen  in  outcrops  of  tlie.se  rocks, 
their  massive  character  being  in  marked  contrast  to  the  softer  and 
more  easily  decomposed  strata  of  the  overlying  Trenton. 

Another  consoicuous  area  of   these  bare  rtx-ks  is  seen  to  the  .south- 
east of  Eganville  where   it   is  crossed   by   the   (Jrand  Trunk   railway. 
An  estimate  of  t.ie  thickness  of  the   limestones  at  this  place  gave  not 
far  from  100  feet. 
7201—3 
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Tn  tho  tow.isliip  of  Stafford  iiii  impurtiint  outlier  of  tliis  lim«'>toii«', 
occupyinj;  several  siiimre  miles,  is  seen  to  the  Routli  of  Muskrat  lake 
and  river.  It  has  .iteeply  scarped  sides  on  the  north  and  west,  and 
rests  on  the  Chazy  limestones  on  the  south.  I^irge  quarries  are  f'»ind 
on  the  northwest  Hank  overlojking  the  railway  near  the  Muskrat 
Lake  erossin^,  from  which  fossils  have  In'en  collected. 

Alonj;  the  Ottawa  river  aliovo  ('aiumet  island  the  Black  River  lime- 
stone is  seen  at  Seche  point  alxml  three  miles  west  of  Coulonjje  village, 
and  at  the  point  lielow  the  boom  alx)ut  three  miles  farther  west. 
Fossils  are  found  at  h  tth  places  from  which  collections  have  Ijeen 
made. 

The  outcrops  at  the  foot  of  Allumette  island  (Paquettw  rapids)  have 
already  Ijeen  referred  to. 

Several  othei'  isolated  outcrops  of  these  riK'ks  are  seen  in  tho  ai'ea 
south  of  Bonnecht^re.  They  are  Iwyond  the  limits  of  the  map-sheet 
and  may  ba  referred  to  merely  as  showing  the  widespread  character 
of  the  rocks  l)ef()re  their  removal  by  denudation.  They  are  found  on 
the  west  side  of  Clear  lake,  and  on  the  rotid  east  of  this  towards  Da';re 
near  the  eroisin^  of  Constance  creek.  On  the  shores  and  roads 
around  Calabogie  lake  also  these  rocks  are  s»«n,  all  indicatin<;  a  wide 
expansion  of  the  rocks  of  the  Ottawa  Palaet)zoic  V»8in  in  this  direction 
at  some  early  time.  The  more  recent  formations  which  now  occur 
near  the  city  of  Ottiiwa  have  all  been  removed  with  the  exception  of  a 
small  area,  near  Clear  lake,  of  Utica  shale. 

Several  lar^e  collections  of  fossils,  chiefly  from  the  outcrops  of  the 
Black  River  formati<.n,  were  made  by  Mr.  L.  M.  Ijimbeand  the  writer, 
in  1896.  These  have  been  determined  by  Mr.  Liimlx;,  and  the  lists 
from  the  several  localities  are  here  given. 

From  Stewart's  quarry  m  lot  lit,  raime|XI,  and  from  Gilli  s  ([uarry, 
lot  2  ,  range  B,  township  i>f  McNab. 
Cohimnarui  halli,  Nicholson. 
Telradiiim  fihratum,  Suflford. 
Monotryjtella  trentonetisiit,  Nicholson,  (sj).) 
/.fperdilia  cavadengin,  Jones. 
Orthis  (estiiditiaria,  Dalman. 
Strophoniena  incnrvala,  Shepanl. 
Orthoceran,  sp. 

From  hill  l)ehind  Sand  Point  village,  lot  18,  range  A,  same  town- 
ship. 
Colnmnaria  halli,  Nicholson. 
Tetradium  fibratum,  Safford. 
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BnlhynniK  '■.rtnuK.  Hull,      (cau'liil  sliii-ld  ot'  <niall  ~|.(i   intMi). 

Ariii/t'its  p>itlifi;'fi/i<ihi.'<  '  Stiiki's.     (|Kiitiiii  lit' (•.(iiil.ii  ^liii'M). 

Orthin  teslndiiiiiriii.  I)uliii:iii. 

Striiiih<>iiu>nii  iiinirra/a,  .Slic|iiii<i. 

Rhijiichntri'vm  i«i(«'(////i'ij/r/.v,  Ca^tilriaii       A'.   /'i(C/<!//»'k.  .  ,<>,   Hall 

Zygimpii'l  reriiirirns/rd,  Hall,  (Mp. ) 

Murcliiiinniii  (jraiilis.    Hall. 

Fi'iiiii  ijuarry  oil  liill   -niilli   of    Hinii.'l,is   \lllai;i-,    lot    I,  iaii,'i'    \\\\^ 
hrciiiilfy  tii\vn>hii', 
Stromatoeerium  rnjoioiin.  Hall. 
Ciilumnaria  luilU.  Nii-liulsiiii. 
.Str'/ilr/antiia  cornir^i/nm,  Hall. 
Tetrndiiitn  Jihratnm,  Siitl'dni. 
t'rinnid  stetim,  (ri'iiiaiiis  <it') 
I'arhi/iliclya  acuin,  Hull,   (^p.) 
Orthu  pfCtiiifllit,  Cmirail. 
Ctt'iiiidotitii  nutarlifnimU,  Salli-r. 
Slrop/ioni'iDi  iwiirvata,  Slic|iai<l. 
Zygospira  recnrrlrunfra,  Hall. 
Acllnticerns  biijshyi,  Stokes. 

From  Coliilfti  road,  one  mile  am!   a  halt'   nortliwe^t  of  l>ouylas,  lot 
10,  raiifre  VIII,  BroniKy  townshij). 
Stromtitdreriiim  ragosiini,  Hall. 
Stv.ptelasnvt  conii'-uhim.  Hall. 
(.'riiuiid  stetrf,  (fra;;iiieiits) 
I.epirditia  canaden-'iK,  Join's. 
Orihdceras  mu/liram>ratit»t  .'.  Eininoiis. 

Forks  of  toad  to  L'olxleii,  lot  iL',  raiiije  VII,  Uromley  towiisliiii. 
Slromntocerinni  riiij   w/in.  Hall. 
Columnaria  halli,  N  eliolson. 
Streptelanmii  cornicitlum,  Hall. 
Tetradium  filirdlntn,  Satlbrd. 
Crhioid  stfins,  (fragments) 

Cross  roiuls,  lot  10,  laiiye  VI,    Hroniley  township,  four  miles  south 
of  Cobden. 

Sdftiioporn  compnctfi,  Hillings,     (sp) 

Strfplffa»ina  coridculum,  Hall. 

l'rot(ir>'a  retitntn,  Hall.     (>>l^-) 
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■At  ti»|l  (if  til  sl,,|M.  ,,t'  liill  ,.i,utll«rHt  ..f  CiiIhI.'II,   i<lt    |t>,   iiltlg."   VI, 

HlMliilfV  t<i»  ri-.|ii|i. 

ProJwhly  Ii'Wim  Ix-tls  of  Trcntmi  or  Iraii-iliori. 
/{•Tfplii,ii/ilf,K  (Kvidnnlahn,  Suiter. 
An'ip/iun    (litnl,'litH)    iiiiiiiinim,     LimIci-,      A    mfij in/on,    (|>ortiiin     of 

cfplialic  Nliiflil.) 
Ccrniirun  p/fitr-'itin/fi'miis,  (Jri-iiii-,  ((■<'|ihiilic  sliii-lii.) 
/'liltKlieli^n  iiiiicu/alii,  L'liirli. 
Ort/ii»  Ifithiriinnria,  l)itliiiuii. 
Oi-lhi»  /iifiliif//<i,  Conriid 
Sfrii/i/iiiiii'-iiH  incurfalii,  Slicfmnl. 
Hhynclititrfiiia  iiiafi/uivii/vis,  ('iisti'liiau. 
7  /'lerinen  flliplirn,  Hull,    (sp, ) 

Miinioe's(|imiiv,  lot  19,  inngc  J,  Wtstmeutli  ty. 
Slriintiitocerium  rinjoHum,  Hull. 
Cohimiiaria  hal/i,  Nicholson. 
Sir'pti'fdKinii  comifuhim.  Hall. 
Tttradutm  fibratnm,  Safford. 
Vriimid  utemn,  (fra;»ini'iits) 
Slrophiitnfna  inrurviroKtnt,  .ShcfMjnl. 
Camevlla  pumii-ri.  Hilliiij,'s. 
Mnrehinonia  hel/ichu-ta,  Hull. 
Atnr- '  '  uiia  graci/is,  Hall. 
Ac'ui      '    ,-1  bigJii/i,  Stokes. 
Oit/ioceras,  sp. 

Uidge  south  of  Mud  creek,  lois  12-13,  range  1 1,  .Stafford  to*nHhip. 
Solenopora  comitaela,  Kiliingx,  (sp.) 
/{ecejitacii/ites  occidentaHn,  Salter. 
Stre]>telasma  cornicul urn.   Hall. 
Crinoid  Ktemn,  (fragnieiit.s.) 
Siriiphomena  incurrata,  Shepard. 
A'/ii/nchotrfiiM  indei/iiiva/nK,  Castelnau. 
Vtenndonta  cnntrni'ta,  '.  Salter. 
I'leuratomaria  progni;    IUlliti;;s. 
I'leurotonmria  atihconiea,  Hall. 
Mu.chUonia  bellieincta,  Hull. 
Mnrchisonia  (jrncUis,  Hall. 
Betlerophon  mdcntiima,  ?  EiiunonH. ' 
Maclnrea  logani,  Salter. 
Orthoceras,  sp. 
CyrloCKras  faix,   Billings. 


r^MiiiiDKK  NiiiiKi' 


.17 


From  .|Uiirry  iiour  K((i»nvillp,  lot  Is,  rimg>'  \  III,  \viii,  ,.,„•,..  town 
.>liip. 
Ciifiiiniiiiriii  hii//i,    Njcliojs  m. 
Strrjili'laiDna  ftyrninilnin,    Hiill. 

Am/'hii*  /jl,it;/rr/,hit/iiH,  (ciiiiiliil  iliii'M),  Moke*. 

Mimnlnjiirlla  tri-iilnwiinin,    Nirliol.soii,  s|i. 

EnrharofMra   r-fio,    Hull. 

Stii  (ojMirn  iifuhi,    Hull. 

Orl/iin  t'ntudinarin,    |)iiliimii. 

StriifJioinfiia  inrui-ratn,  tShepaiil. 

I'leflitinlHntilin  Heriri'n,   Sowcibv. 

lihyuchotreiiia  iiiii>;/iiiiii/riii,   (.'iittt-lriau. 
From  loose  speciiiifti.s  iieiir  i|uurrv. 

■''<tr>fpti'la»iiitt  eiirniriihnii,    Hall. 

Viilapiecia  i-utu%deiuii»,    Hillin>{.s. 

Batii.iloiun  Dltiiirai'nuin,    Fiioril. 

Ortli'ix  lestndinnrin,  Dalnmii. 
From  buulilers  on  ridge  south  c.f  Clcur  lakf. 

Sfromatoivrtuin  niijusiiiii,    Hull. 

Cotiimnaria  halli,   Nifhoisoii. 

('atajwcia  caudd'uxin,  Billini;s. 

Orlhis  testudiiKiriii,   Diilman. 

Afai-lurea  ftiynni,  .Salter. 


suKK.vcK  i;K(»L(m;y. 

Tho  mirfaco  g(>olo;,'y  of  this  ilistrirt  is  charaotcrizeil  i)y  the  Jiaiin' 
features  as  describeil  for  the  nia])-8heet  iwljaoeDt  on   tht-  east.     (Jreai 

eas  of  clays,  sands  and  gravels  are  coiispiouoiis  at  many  {)oiii(.'-. 
i-<ome  of  these  show  their  marine  ori),'iii  hy  the  presence  of  sjulis,  the 
remains  of  fishes,  iV:c.,  while  other  large  areas  apparently  on  the  same 
horizon  are  ilestitute  of  suih  organisms. 

flays  are  well  e.vposed  in  the  eastern  portion  of  the  area  aloni,'  the 
'•atineaii  Valley  railway  a.)  far  north  as  Venosta,  l)ey.iri(l  wliii'h  the 
great  extent  of  sand  known  as  the  Kazaliazua  plains  etmies  in,  and 
the  clays  are  largely  concealed.  In  fact  ii  great  part  of  the  northern 
half  of  the  map-sheet  show.s  these  sands  over  many  miles  from  tho 
Gatineau  river  acros.s  the  I'lack  and  Coulongi'  rivers  and  out  to  the  Ot- 
tawa at  the  foot  of  tho  Deep  river,  where  they  cro.ss  and  are  seen  on  the 
south  side  in  the  Chalk  and  Petawawa  Kiver  plains.  These  sand  plains, 
broken  by  oectaion  d  r^eky  ridg^-s,  extend  r-outh  Vjey-ind  the  IJonriLxht-re. 
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Th»>y  ofrupy  I     if  |Mirli>iiH  of    .\'ii'«   .iinl    h'nisiM    tnwiiihip!*   huiI    an- 
con-<|iteU"us  fpatui'P.4  ikioiirid  (inlili-ii  ;iiii|  ICoiiml  liikfl't. 

Ivist  i)f  the  'Htiiwii  river,  from  l'iiit«;.'H  ilu  Full  tii  Hryoii,  tlipyftFc 
fiiurul  thiuuyliaut  tlio  Miutlicrti  |>Jiit  ni  iIim  tnwn-liipi  't  (  lurciitltm 
iiiid  Hri'tol.  Tlie  •oind-. 'iri<  r  ildi^li  mitl  pgnhtlily  di'in-il  tr"Hi  ilif 
decay  nt'  tin-  v'"'"'!'*''  I'lil  tfiiiMHH  nf  tli"  iiiirlht'rn  cijuiiliy,  whilo  the 
clavH  midi-rlyiny  nri'  iM«'>iiiiiiilily  due  to  ilic  dfiny  nt'  tin'  I'.diieo/oic 
liiiu'stoncs  whii'li  prc)luil>ly  oni't)  ix'i'upieil  a||  thi'  rniiiitry  iinw  fnriilini{ 
till)  luisiii  iif  till*  ( >!ta\vii.  till' scnttprrd  ri'iii;iins  of  wliirli  .ire  >>'i'ii  in 
tlie  outliiTH  alri'iidy  di'soriln  d. 

Till'  Nurfai-e  jiwlo.y  nt  the  urni  almi^'  thi-  vu'li-v  <it'  tlif  Oitiiwn  li  is 
U'I'h  well  dt-Hi'i ilx'd  t>y  i>r.  U.  Clmlin''i.-i  in  tho  liiji.irt  tni-  l^.h.  and 
lists  lit'  striiie  liiivi'  Imiti  tlii'ic  jjivfii.  Kniin  his  uIimi  vii'i'Hi^.  as  alsn 
from  (itliir  iiotfs  |H>rtaining  t"  tin-  iirfii  to  th«  mrlli  iiiid  »'Mith,  ii 
Hppears  that  tliice  sets  <it'  iro  iiiarkinfjs  lait  !»•  r<'ccii,'m/is|  aloiii;  the 
liver.      Aiming  tlii-ite  niiiy  lie  iiicntiutiecl  the  fnlliiwiiic 

NoKTH  !>!■  TPiK  <»-|T\«\   HI  vni  iH.ir  Sliitnli 'in  I'll  .  S    L'i    K. 

'I'viii  mil.  »»•■►!  Mf  W.ilthiiiii  I'.ll.        .        .....  .H.  till     K. 

('Iiiolif^t.i,  ii|i|«.»it.-  IViiilimkr ...   S.  •.'■I     K. 

Html  t». I  mile- N    K.  i.f   Vitit.iii  I'.U         .        S.  Sit    K. 

Stiori' nuid  iilnHit  fiiiii  iiiiUn  K.  ut  I'lirtiuff 'hi  Ki»rt  S.  mi    K.  S.   l.'r  K. 


Xiar  I'ui'kiiiaii  r  1 1   tw'i  mill--  N.l".  "f  rmt.inf  ilii   K. ut      .     . 

Riiul  "II.' iiiil«'iii«t  "i  liillfri.a  1'  <  >.       .      .  

K.'ii.t  hiilf  H  mil.' tti'st  "f  Wiik.-ti.  I'l   I'll     

S.IITM    l>K   Tllli   (•|T.\».\    IIUKII 

X.'jir  iitotitli  of  P.'taWiiH;.  liv.r  .. 

Ka«t  liiM  iif  li.'ss,  Iw'i  iiii|.'«  si.nlh  i.f  rn.T 

K.ui'1  ^'iitti  ^i.t.-'.f  riv.T,  t.ii.' niilf*  w.'^t  "f  r'Tfair.' (In  K"it  iTht/i 

Kcur  luil.-s  .■.otitii  .'f  CVilwien 

Koiuts  iM'tw.-fii  ('..IkI.'M  ami  I.alv.-  jiiir.' 

In  vicinity,  .m  sfv.ral  (.utorni's .   ^■.   .;'» 

NV't'st  part  t.f  WV^tnie.itli  t'.wn^hip 

X.-ar  Statfciril  i«'»r  "ttioc 

Ilanl.'ll  of  K.l.ll,  .  ast  palt  "f  lli'll'.ll  li.mi-liil'       

<  >n  nia.l  n.'ar  K'ir.'sl.T  fall-.  •■  

( lilt*  mil.' -Hoiitli.-a.-t  ..f  K.tr.'sr'T  falLs 


.  •><.  :«>  y.. 
s  .w   K. 

N.  aii'l  ■». 

S.  •>.'.    K. 

s,  -.ii    K. 

■,    s.  r,  K. 

.  S.  -.xi    K. 

.H.  4ti    K. 

K.  .S.   1(1    K. 

s.  .u)    K. 

.S.  :w  K. 

S.   I-.'    K. 

S.iuth. 

.     .S.   I.T    K 

Two  mil.- M.wt  of  ll.aly  statiiiii,  ('.  I' U ■■     S.  40    K. 

On.' mil.- X.W.  of  I.ak.'  Iloif .S,Mitli, 

Twoiiiili'»  X.W.  of  l.akc  D'.f .S.  Id   W 

.\.'ar  Kaiikii)  iMi-t  ..rtii-e S.  Ill   W  . 

(In.' li^i!.   N'.K.  of  l)or>-  lak.      .S.inth. 

.South  silk' of  .Mink  laki'  S.  Id' \V. 

.Southfitst  .ml  of  Mink  lak.  .  n  roail .S.  10'  K. 

K..1UI  Iioitli  of  Mtiil  laki,  lionu.'.'li.rf  riv'-r S.  »J   \V. 

Kiwil  Kitanvilli'  to  Cli'iir  laki  ,  iiiiilway S.  :(5    W. 

Xrar  .Mice  |Kwt-ofiii'e ."<.   10    K. 

X.'ar  Ki'iifr.  \v S.  5,")'  K. 

I'yjutti -T'K-    ::' * ''fl'Irii '[ik.*  t.ri  Tfati  S.  'Jj' ^V  . 
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K«iiit'«t  »n<l  iiuirttinio  ruiui't  w.n-  ti.jti,!  ui  M\.nil  |.!.niv      Amnuj 
tln-Hi'  limy  \x'  iiifntiiiMcii, 

Ki«.l  fr.iiii  tiiiMiii  Uk«' t  .  F^fjinill.,  ii.iii«.'  S    -((i    K 

NwirCnlilw.il  .tBtinii,  I, (.iitil  Tniiik  riulwiiy  s.  ;•.    y; 

Marine  >.hi'llM  w.Mv  f.iiiiiil   in  th*-  clii_\^  hikI   nvfilviii^' «rji\.  llv  l«'.i. 

WAV  Hry«iii  ;  ri.'«r   F.,rr^t.•|•  falU  ;   t..|.  „i  ri«lK.- ,,mlli  of  N.m.l    l'..iiir, 

III.  '  on  the  roftiJ  north  from  Kinliuni  ..n  .tiiniiiit  of  old  liily.- ;  luit  ov.r 

liiiiio  nrfiis  of  thesfl  (lo|H.sitH  no  tni .f  ommitm-i  was  det.-,  t...|.      In 

ii.KlultM  fitnii    tli(»  r,huiv  of  th.'   OttHwa   riv.T  li-'low  <.tiiio  HMn.iin..  of 

liilce«  similar  to   tlioM-  roll.ctf.j   nt   (Jiv.'ns    ir.i'k   urf  nl.t.i' I,   iimj 

-iiiiiliir  MJiiipi'd  uimIuIuh  111,-  found  iilon,'  tlie  shor.'.  ..f  (•..iil..n;,'c  l.ik.-, 
fr.  Ill  which  also  orj,'iinisin»  hinc  U-m  ivcoiiicd. 

KCOXOMIC  Ml.\|-;t{\l.s, 


The  only  woikiihlc  df|)OsitH  of  iron  yel  found  north  ot  tl„- i  i,tiiwit 
in  thi>  area Mie  at  thf  Bristol  niini'M,  on  |i.t>  twrnlyon,'  and  t\».iitv 
two,  of  tiwMOjnd  r in([R  of  Hiisiol  to\vn-.|ii|i.    Pontiiu'  <ount\,  t^ufl 


Thi-oif  here  is  a  mii;;netit<',  (xcuiini,'  in  |M«kcty  or  It-iiticului  inaxi.'s. 
^niii,.  ,,f  whii'h  lire  of  condderah!.-  .•xtont.  Thf  iissociatt><l  locks  ai. 
Mii.aceous  arul  liornltl<iii  schist^  nii  hy  ifddihh  sjianitc.  Thi- or.-  i 
more  properly  a  mixture  of  inaKiu'iiteanil  lij-matitf,  tli.-  ^tivuk  iniiyin- 
in  colour  from  nsldish  to  bhuk.  Tlu"  colour  of  the  orp  is  n-ncrullv  a 
dark  >t»M'l  grey  luid  is  readily  attracted  hy  the  mai:net.  The  total  jH-r- 
ccntageof  nietallii- iron  acuordinj{  to  assay  l.y  Dr.  Ilai-rinnton  is  .')S.;)7, 
with  1  .4t!  ..f  sidphur  and  hut  traces  of  ph'"'|,honi-.  A  larj.e  amount 
of  Work  has  hccii  don.-  at  this  plaoe.  A  railuav  four  miles  in  1 
was  huilt  to  coiiiieit  with  the  I'caitiac  and  I'aiitic  Jui 
at    Hilleriia  statii 


ii'njith 
th  tlie  l'(,iitiac  and  I'aiitii'  Junction  railway 
id  large  roa-ting  furnaces  were  constructed  hv 


ch  tin-  greater  part  of  the  sulphur   in  the  me  was  icn 


From  a  papc 


d. 
•  I'o-dliilitii's  of  Iron   Manufaiture  at  <)iu 


Ml.  John    Uirkenliine,  read   at  the   Otta 


In-titute  of    .Mini 


ii'Miieei 


legardiiii;  this  properly  are  take 


wa  niecfin'.'  of  tln'  Aiiicricaii 
■"•■^y,    the    following    p/irticulars 


•The  I 


iristol  mines  in  Ponti.ic  countv,  <^ue.,  are  eoniiectfd  \>v  rai 


way  with  tittawn,  thirty-live  miles  distant,  and  present  >.-ry  fa\  ,urahle 
eviiicuces  of  a  depwit  of  magnitude  from  wjiich  ov.r  lO.iMiO  tons  of  ore 
i 


i:ivc  Im'cii    won. 


Some    },()(«)  tons   .if  this  ore  wen-  shippd    to 


New  York.     Tl 


lie   ore  IS  a  rich, 


smelted  in   the   Charlotte   fun 

dense  magnetite,  unusually  low  in  phospli.irus,   Iju^  carrying  sulphur  in 


tjuantity  as  to  rt 


vhieh   th 


V-r 


tv  is  a'iinir- 
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ably  I'tjuipiied.  Tliprc  are  now  in  place  two  Taylor  Langrlon  roasters, 
anil  one  Westman  kiln,  inodiB»>(l  by  Mr.  Eniest  SjOstodt,  rt'seniblinj,' in 
many  points  what  is  known  as  the  Davis  Kolby  kiln.  These  kilns  are 
operated  l)y  j;as  >{<>nerat('(l  in  I^Angdon  producers.  The  mine  lias  been 
opened  to  a  depth  of  l.')0  feet,  with  drifts  alon^'  the  strike  of  150  feet 
and  acriiss  the  vein  of  fifty  feet  in  one  place  and  thirty  anfl  sixty  feet 
in  length  in  another  hicality,  while  test-pits  and  magnetic  surveys 
indicate  a  deposit  of  considerable  magnitude.  The  following  analy.«es 
show  the  composition  of  the  ore  both  raw  and  calcined. 


Haw. 


Irtin 

Sulphur. . .    . 
l*iio8ph(»niH. 

Silica 

Lime 


litianteil. 

I). 

Iron 62,5 

Suliihnr 0.621 

Phoaplionin 004 


A. 

B. 

C. 

58.37 

62.1.-. 

(il    ■IH7 

1.4(! 

0.M7 

2.40ti 

trace 

."1075 

.fK)fi 

11.45 

8.62 

7.32 

.•{.!»1 

E. 

F. 

(!. 

t>2..")25 

62  87 

(■.3.24 

1 .  167.S 

2.221 
<>.0!4 
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A.  Geological  Survey  of  Canada. 

B.  II.  Richanis,   H<iston. 

C.  Booth,  Garrett  and  Blair. 

D.  Liickawanna  Iron  and  Coal  Co. 

E.  A.  McGill,  OtUiwa. 

■     F.  and  G.     Troy  Iron  and  Steel  Co.    ■ 

The  latest  experiments  with  the  roasters  show,  accordinj,'  to  Mr- 
McGill's  analyses,  that  the  sulphur  was  reduced  to  0'279. 

Further  remarks  on  the  treatment  of  these  ores  will  be  found  in  the 
Annual  Report  of  the  Geological  Survey,  1888  89,  on  "Mineral 
Resources  of  Quebec." 

Indications  of  other  deposits  of  ore  are  found  in  connexion 
with  this  iH'lt  of  rocks  between  this  locality  and  the  shore  of  the 
Ottawa  near  the  ferry  to  Braeside.  These  iron  bearing  rocks  here 
form  a  somewhat  extensive  belt,  and  pockets  of  the  ore  have  been 
reporteil  as  occurring  in  this  direction,  though  the  area  ha.s  apjja- 
rently  never  been  properly  prospected. 

Indications  of  iron  ore  are  found  at  several  points  in  the  township 
of  Litchfield  and  also  on  Calumet  i-iland.  Tin >se  seen  have  no  great 
surface  development  ivul  some  at    least  are  presumablv  of   but  little 
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ocunomic  value.  It  is  quite  possible,  however,  that  in  tiie  irri-iit  licit 
of  granitic  and  dioritic  rocks  which  occur  in  this  urea  other  Ijo.jies  us 
important  as  those  at  Bristol  may  be  found. 

Qnlenn  and  HJcndi'. 

The  principal  (Jepixsits  of  these  minerals  are  found  near  the  eastern 
end  of  Calumet  island.  Mining  has  U^en  curried  on  here  for  .some 
years  at  irregular  intervals  on  pockety  masses  of  zini-  blende  and  galena 
which  (x.'cur  in  connexion  with  dioritic  and  granite  nnks.  These  cut 
air.>.ss  the  rusty  gneiss  and  crystalline  linii'stone  of  the  district.  There 
does  not  appear  to  be  any  true  vein  structure  to  these  deposits  of  ore, 
some  of  which  are  of  large  size  yielding  several  hundred  tons  of  ship- 
ping material,  but  much  of  the  output  re(|uircs  caieful  cobbing  and 
concentrating  to  In-  profitably  handlcfl. 

These  deposits  have  been  referred  to  in  ^pveial  of  the  summary 
reports  on  this  district  and  analyses  of  the  galena  have  been  given. 
All  work  hivs  been  suspended  on  this  prof)erty  for  several  years. 

In  the  .southern  part  of  the  island,  on  lots  12  and  V.S  of  range  l.\, 
some  work  was  done,  and  in  189l<,  wascontinuedonamassofpvritousore 
which  held  in  placesa  small  percentage  of  nickel.  The  ire  occurred  in 
connexion  with  dikes  of  diorite  which  traverse  the  rustv  gneiss  and 
limest<mes  of  the  Roche  Fendu  channel  of  the  Ottawa  river,  and  the 
outcrop  was  marked  by  a  similar  rusty  covering  to  that  seen  at  the 
blende  mines  farther  east. 

A  .shaft  was  sunk  on  the  deposit  to  a  reported  depth  of  over  seventy 
feet,  but  the  quantity  of  the  mineral  was  not  sutKcient  for  economic 
development  and  the  work  was  abandoned.  Indications  of  similar 
minerals  are  seen  at  several  places  on  the  island  in  connexion  with 
intrusive  masses  through  the  grey  and  rusty  gneiss,  but  the  deposits 
in  the  eastern  portion  appear  to  be  the  most  extensive. 

Ml;,. 

The  development  of  the  Mica  industry  has  been  cotilined  tn  the  last 
fifteen  years.  At  the  time  of  the  publication  of  the  Report  on  the 
Mineral  Industries  of  Quebec,"  1888-8!),  no  mines  of  this  mineral  were 
l)eing  operated  in  the  province  or,  if  so,  on  a  very  limited  scale.  The 
mode  of  occurrence  has  alre.idy  been  fully  discussed  in  previous  reports 
and  attention  nee<l  only  be  directed  to  the  localities  where  workable 
mines  are  in  operation.     (See  Bulletin  on  Mica.  11)04.) 

Of  these  the  most  important  mineral  belt  is   conlined   to   the   town 
ships  adjacent  to  the  Gatineau  ri\  er.      Farther  west  occasional  deposits 
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have  Ijeen  reported  and  some  of  these  have  been  worked  to  a  limited 
extent  though  without  very  satinfattory  results. 

One  of  these  deposits  is  located  in  the  southwest  corner  of  the  town- 
ship of  Huddersfield  near  the  outlet  of  Hickey  lake  about  twelve  miles 
back  from  the  village  of  Coulonge.  The  country  rock  at  this  place  is 
a  black  and  reddish-grey  gneiss  much  broken  up  by  intrusive  granite 
masses.  At  the  mine  dikes  flf  very  dark  pyroxenic  rock  occur  in 
which  the  mica,  which  is  also  very  dark  coloured,  is  found.  Some  of 
the  crystals  are  of  good  size,  but  are  much  affected  by  cracks,  so  that 
the  output  of  goo<l  mica  is  very  small.  Dikes  of  pegmatite  also  cut 
the  rocks  at  this  place.  Masses  of  pinkish  calcite  also  occur  and  in 
these  are  scattered  crystals  of  apatite.  No  work  has  been  done  here 
for  some  years. 

In  the  northern  portion  of  the  township  of  Litchfield,  in  rear  of 
Campbell  bay,  .several  deposits  of  similar  character  are  found.  These 
have  also  lx;en  opened  to  some  extent  but  the  mineral  is  generally  of 
the  black  variety  and  apparently  not  of  great  value.  Good  sized  per- 
fect crystals  are  rarely  found  and  but  little  work  has,  in  so  far  as  can 
be  learned,  been  done  at  those  places. 

In  the  Geology  of  Canada,  1863,  page  3,-5,  a  dike  of  pegmatite  is 
recorded  as  occuring  at  Montgomery  clearing,  about  five  miles  west  of 
Pembroke,  in  which  large  crystals  of  brown  and  black  mica  occur,  but 
those  are  said  to  be  rare.  Presumably  this  place  has  never  been  well 
pnispected  as  nothinghas  been  recorded  from  this  locality  since  that  time- 

In  the  vicinity  of  the  Gatineau  mica  mines  have  been  opened  .  long 
the  post  road  about  one  mile  and  a  half  south  of  the  crossing  of  the 
Pitkanock  river  with  a  fair  showing  of  good  sized  crystals  in  a  mass  of 
pyroxene  which  cuts  the  gneiss  of  the  district.  This  is  known  as 
Moore's  mine.  Farther  south  o  deposit  of  dark  mica  was  opened 
seNeial  years  ago  on  lot  6,  range  A.,  Wright,  now  the  property  of  the 
General  Electric  Co,  of  Schenectady,  X.y.,  by  Mr.  Wattersfand  on 
the  east  side  of  the  river  on  lot  3,  range  A.,  Northfield,  several  pits 
have  been  sunk  on  pyroxene  dikes  cutting  greyish  gneiss,  by  a  Toronto 
con.,,any.  Also  on  lot  13,  range  B,  same  township,  an  opening  has 
been  made.  With  the  exception  of  the  Watters  property  no  work 
has  ioen  done  at  these  mines  for  several  years. 

Near  the  line  of  the  Gatineau  Valley  railway  on  lot  36.  range  XII 
Low  township,  in  a  pegmatite  dike  which  cuts  grey  gneiss  and  crys- 
talline limestone,  some  good  crystals  of  nearly  white  mica  were  obtained 
several  years  a«..  in  what  is  known  as  the  Brock  mine.  This  is  about 
halt  a  mile  north  of  Venosta  station. 
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On  tlie  east  side  of  the  Gatineau  in  the  township  of  Hinoks,  lot  22, 
range  II,  about  two  miles  from  the  river,  a  deposit  of  dark  mica 
occurring  in  large  crystals  was  found  in  connexion  with  pyroxeniu 
dikes  which  cut  the  crystalline  limestone.  This  is  known  as  the  (^linii 
mine.  It  was  opprate<l  some  years  ago  by  Messrs.  Powell  and  flemo  w 
of  Ottawa,  by  whom  nearly  two  hundrrd  tons  of  dark  mica  were  ex- 
tracted and  shipped  to  Ottawa.  Work  has  been  suspended  at  this 
place  for  several  yeai-.s. 

In  the  townshij.of  Alleyn  near  Kaz-'iijazuu  river  on  lot  10,  range 
II,  a  large  deposit  of  excellent  mica  has  Ix-en  worked  bv  Mr.  Josliua 
Ellard,  of  Wrigiit  pos'  ..     The  country  rock  is  a  grey  gneiss  with 

lime.stone,  cut  by  py  mi  ■  e.«,  the  mica  occurring  in  a  band  several 
feet  thick,   with  calciio.  ystals  are  of  good  size  au<l  .juality, 

amljer  yellow,  and  several  huu»^.ed  tons  have  b«'en  extracted. 

On  lot  12,  range  I,  on  land  of  John  Gibson,  several  openings  have 
been  made.  The  work  was  carried  on  by  Mr'.  E.  Haycock  in  1898, 
tlie  mica  occurring  in  pyroxene  with  calcite  and  was  of  goixl  nuality, 
some  of  the  crystals  lieing  of  large  size.     Not  recently  worked. 

On  lot  4,  range  II,  on  land  ot  Mrs.  MuUingham,  mica  occurs  in 
pyioxeie  with  a  little  apatite  and  calcite,  the  enclosin,  rock  being  a 
hard  red  granite.  8ome  cry.'-tals  of  large  size  and  go<xl  ([uality  were 
o))tained.  This  place  was  operated  at  intervals,  in  1898-1900,  but  the 
amount  obtained,  though  considerable,  has  not  been  reported. 

In  the  township  of  Cawood,  on  lots  23-24,  range  III,  some  good 
crystals  of  nearly  white  mica  were  found  in  1897,  and  the  mine  was 
worked  for  a  short  time  in  the  folk)wing  year  by  Dr.  Duhamel  of 
Hull. 

On  lot  11,  range  V,  amber  mica  of  good  (juality  was  extracted  to  a 
small  extent  in  1898.  This  locality  is  said  to  l)e  utx.ut  twenty  miles 
north  (jf  Shawville  on  the  Fontiac  and  Pacific  railway  (C.  P.  R.). 
Prospecting  has  also  been  carried  on  to  some  exU'nt  on  lots  41  and 
43,  range  IV,  and  on  lots  40,  42,  44,  45,  4G,  range  V. 

On  lot  12,  range  VI,  is  the  Prestly  mine,  the  mica  occurring  in  an 
irregular  vein  of  pyro.xene  with  some  calcite,  cutting  a  grey  granite 
A  small  amimrit  of  work  was  done  here,  but  the  property  has  appa 
rently  been  abandone<l  for'  the  pi'esent. 

On  lot  18,  range  VI,  the  Brock  and  Pritchard  mine  was  wor-ked 
at  intervals  in  1898-99.  The  country  rock  is  largely  a  re<ldish  i;ranite- 
gneiss,  cut  by  dikes  of  i)yr.)xene  curryinj;  some  calcit.  It  is  situate<l 
on  the  bank  of  the  Kazabazua  river,  and  sonre  large  cr-ystals  of  g(X)d 
quality  weiv  obtaint^l,  but  w,.ik  has  In'en  suspeirded  for  .several  yet  rs 
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Indications  of  mica  are  reported   from  lots  17  and   22,  range  VII 
Low  township,  and  from  lot  o.J,  range  VIII,  Aldfield.     Also  from  lot 
14,   ran^o  I,  Clan-ndon,  and  from  lot   51,   range  flf,  Thome.     From 
the  last  place  several  tons  were  taken. 

In  the  township  of   Litchfield  black  mica  wft.s  found  on  lots  '"'-23 
range  IX,  on  lot  20,  range  XI,  and  in  Waltham,  on  lots  7-8,  range  A 
hut    the   -luantity    apparently  is  small   in    all    these    localities      ThJ 
m,ca  from  the  western  areas  is  for  the  most  part  of  the  black  variety. 

Anbeslus. 

The  asbe..tus  found  in  the  crystalline  rocks  of  this  area  is  all  chrvso- 
We.  The  principal  place  where  it  has  been  n.ined  is  at  the  Poga., 
fall  near  the  Gatineau  river  in  the  township  of  Denholm,  where 
operations  have  Innm  carrie<l  on  irregularly  for  more  than  ten  years 
The  veins  are  small  and  the  n^k  is  shippe,l  probably  for  the  manufac' 
ture  of  nonconducting  cement  since  the  fibre  is  not  sufficiently  Ion- 
for  goal  spinning  as  compared  with  that  from  the  Thetford  mines.      " 

Small  deposits  of  similar  mineral  are  found  near  the  Pickanock  river 
m  the  township  of  Wright,  but  no  att^-mptat  mining  ha.s  l^een  made  at 
this  place.  It  IS  also  found  in  .serpentinized  limestone  or  pyroxenite 
near  the  village  of  Bry.son  on  the  Ottawa  river.  At  none  of  these 
places  IS  the  .juantity  sufficient  apparently  for  profitable  mining. 

0-o/d. 
Attempts  to  mine  gold  have  l>een  made  at  a  point  on  the  road 
leading  west  from  Old  Pontiac  village  on  the  Ottawa  at  the  foot  of  the 
Chats  fulls  to  Bristol  mines.  The  location  is  on  an  irregular  Ixnly 
of  good  looking  .,uartz  which  is  close  to  the  line  of  the  old  horse  rail- 
way past  the  falls.  A  shaft  was  sunk  to  a  depth  of  ab<n,t  100  feet 
the  quarts  being  follo«,e<l  down  for  about  half  thi..  depth  when  it  was 
apparently  cut  off  by  a  granite  n.ass.  The  .-.K^ks  i„  the  vicinity  are 
schists  and  limestones  cut  by  red  granite.  No  information  as  to  the 
god  contents  of  the  quartz  is  to  hand,  and  work  was  abandoned  in 
lf<.)9.     The  rocks  belong  to  the  Hastings  or  Grenville  series. 

Iluildiug  Stonei. 
The  limestones  of  the  Trenton,  Black  River  and  Chazy  formation 
yield  a  hne  .,„ality  of  building  stone.  Dirge  quarries  are  located  at 
several  po.nts,  notably  on  the  Black  River  outcrops  south  of  the 
entrance  of  Buckhani  bay  on  the  Ottawa  river  in  the  township  of  Tor- 
bolton;  on  similar  strata  to  the  s<,„th  of  Sand  Point:  in  the  Bhu,.k  River 
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outlier  on  the  south  side  of  the  Muskrat  river,  i,,  the  to«  nship. .  ,f  W..S, 
rnea  h    .n.l    StatT-.r.i,  and    also   at  Seche  point,  o„  the  Ott   wa,  .uJe 
Coulonge  villa^'e.  '  """*' 

In  the  cry.talli,.e  limestone-,  also,  several  imporUnt  .,uarries  are 
IcK^ated.  Of  these  that  near  the  villa,,  of  Fortune  du  Fort  has  viel.'d 
.ome  excellent  nmrhle  for  colun.ns  and  l.loeks  which  hav.'.  ..en 
employed  .„  the  Parlian.ent  l,uildi„«.s  a,  Ottawa.  A  verv  heautiful 
marble  .3  also  found  at  the  village  of  Bryson.  In  the  township  ,.f  Ho 
on  lot  .,  range  V  I,  a  h-dge  of  white  crystalline  dolon.ite  has  been 
worke<)  o  son>e  extent  l.Kvdly  and  yields  a  very  handso,,,-  white  stone 
The  marbles  of  Arnprior  are  in  similar  rocks  but  here  the  lin.estone 
iS  vanegated  w,th  dark  bands  and  dou.lings.  The  n.-k  at  Renfrew 
js  somewhat  «,n,ilar  and  has  been  worked  for  buil.lin.  stone  and  for 
lime  burning  for  some  years. 

So„>e  of  the  massive  red  granites  should  furnish  an  ex,.ellent  n.aterial 
for  constructive  purpoH.>s.  It  has  not  yet  been  utilized  to  anv  extent 
A  large  quarry  alongside  the  line  of  Gatineau  Valley  railway,  about  one 
mde  south  of  Wakefield  station,  has  be^-n  opened  in  a  d^k  colour^ 
granitic  :cH:k  for  road  metal,  by  the  Ottawa  city  corporation.  The 
rock  appears  to  be  well  adapted  for  this  purjx)se. 

Molybdenite. 
A  deposit  of  this  mineral  has  been  worked  irregularly  for  some 
years  at  a  point  about  a  fourth  of  a  mi.e  south  of  Healv  station  on  the 
Canadian  Pac.hc  railway.  The  mineral  occurs  at  the  contact  of  granite 
with  the  gneiss,  but  is  in  limited  quantity.  Other  small  deposits  of 
this  mineral  are  reported  as  occurring  on  Calumet  island  an.l  in  the 
township  of  Cawood,  and  in  the  ea.stern  part  of  Oldfield,  but  in  so  far 
as  yet  ascertained  the  mineral  is  not  in  suHicent  quantity  to  be  profit- 
ably mined,  though  good  specimens  can  be  obtained. 

Brick  c/di/n. 

Brick  clays  are  found  at  many  joints  throughout  the  Ottawa  b^isin 
Brick  yards  are  numerous,  and  tile  works  are  carried  on  at  several 
points.  One  of  these  is  near  Kilraaur.  post  ofKee  in  Torbolto.i  town- 
ship a„d  another  near  Loch  Winnock  in  the  township  of  McXab 
Ihe  brick  yards  are  used  almost"  entirely  for  local  denian.l. 

Ochrf. 

A  deposit  of  oc'hre  is  found  on  lot  7,  range  III,  of  Onslow,  about  one 
mile  west  of  Quio  village.  It  it  owned  by  Mr.  David  l{oss  of  that 
pliwe  and  has  bt^en  locally  u.,ed  for  son.e  years  as  a  paint.  It  appears 
to  be  quite  extensive  and  of  a  quality  well  suited  for  this  purpose 
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Shell- ilorl. 

Deposits  of  fresh-water  marl  iire  f.nml  at  i  iiuiiii«'r  of  points  in  tlie 
area  south  of  the  Ottawa  river.  Aiium;:  tlu'  piiuiipai  of  theju  within 
the  limit  of  the  ninp-aheet  nmy  he  ini-ntiotied  the  following,' 

Mink  lake  in  the  township  of  Wilbeifori-e,  about  three  miles  distant 
from  the  Kganvillc  branch  of  the  Canadian  IVitic  railway  between 
Douglas  and  Eganville.  The  area  of  the  lake  is  over  1,000  acres  and 
the  marl  extends  over  a  large  portion  of  the  liottom,  showing  along  the 
shores,  especially  on  the  south  side.  The  depth  of  the  deposit  is  in 
places  over  nine  feet,  the  water  is  for  the  most  part  shallow  and  the 
lake  can  be  drained  readily  by  deepening  the  discharge  at  the  east  end. 

In  the  township  of  Ross  several  of  the  lakes  which  form  a  long  nar- 
row chain  extending  southeast  from  Muskrat  lake  near  CoMen  into 
the  township  of  Horton  contain  marl  in  their  basins.  Among  the 
most  important  of  these  deposits  yet  known  is  thiit  in  Ureen  lake  on 
lot  13,  range  II,  where  the  material  is  found  along  the  edges  with  an 
area  of  over  five  acres  in  one  place  and  a  depth  of  five  to  twelve  feet. 
Also  on  the  southeast  -side  of  the  lake  over  a  space  of  ten  acres  wtth 
alx>ut  the  same  thickness. 

O.I  a  sraall  lake  in  the  vicinity  on  lot  1-5,  range  II,  marl  is  found 
banked  up  near  the  outlet  for  200  yards  with  a  depth  of  four  to  five 
feet,  and  probably  underlies  the  bed  of  the  lake. 

In  Westmeath  marl  is  reported  as  occurring  in  a  lake-bottom  on  lots 
9  and  10,  east  front  range  B.,  but  the  extent  of  the  deposit  has  not 
been  determined  ;  as  also  in  several  small  lakes  on  Calumet  island 
where  also  *.he  extent  is  unknown  but  probably  not  very  large. 


A  P  P  K  X  D  I  X 


PrKLIMINAKY     USTS     uF     OHGAMC    remains     from     the     (I.AZV.     m,.,ck 

RIVKR,    TRKXTOX.     AND     PLEISTofKNE     FORMATIONS     CMPKISEI, 

WITHIN  THE  AREA  OF  THE  PEMBROKE  SHEET  (No.   122). 


HENRY   .U    AMI,    .M.A.,    D.Sc.    F.G.S., 

At>„t„nt   l'„ht„nl.,l,.,i>l   to   tin-  >ie,U..jic.,l  Sr.rveu  of  Canada. 


iNTuonucTrox. 

J.  W.  Salfr.  Alexander  Mun.v,   K.    liil  i;    '    ,     p    VVI     ''  \ 

TIIK   CIIAZV    KOKMATION. 

cnaiattenzed  by  the  presence  of  /Jnffu/a  lyelli,  Billi„g«. 

TIIK    HLACK    RIVKR    FORMATION-. 

hut  as  a  lule  „.  such  excellent  state  of  preservation  that  their  lead-., 
c  arac  ers  n.ay  readily  ..  detected,  though,  at  tin.es.  the  n,  .  ^l,..! 
pl.te..hc.hcat.u„of  the  hard  parts  preservcl  leads  t^  oblitera  ion  f 
«ome  of  the  characters  that  ou«ht  to  be  expocte.1.  The  origindcolle 
t.ons  made  by  «ir  Willian  F..,an,  tVon.  the  '•  eastern  end  'i  S\^ZZ 
Hland  and  those  rn.dc  by  Messrs,  Hichard,on,  Murrav,  Weston  J 
the  writer  as  well  as  others  fr,.,„  V...,uette  rapids. -^-re  no  do  b 
prac  .cal  y  fro...  one  and  the  sa...e  place.     This  is^^  ...//.  ".  olo 

TIIK    TUDNTON    KORMATIOV. 

«e^eral  of  the  locaht.es  fro.n   which   collections   were  in.uje  appelr  to 
show  outcrops  of  li.nestone  with   fossils  app..oxi,natin«  the  Trel 
formation  .n  age.     Among.t  then,  are  those  of  the  IJonlhere    l7 
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from  whiih  Billing*  Jixteil  not  leitnhan  »ixti-.'n  •|M>tie«  y«.t  n  number 
of  the  form*,  rff-rntl  to  the  Trent<.n,  are  not  uncommonly  n-ferrwl  to 
the  BiHck  river  aIso. 

Following  in  a.  brief  hiitorioal  NJcetch  of  the  |.ftl.Honu.loi{ii-al  work 
airm.lr  a.-.-ompliMhwI.  Thi-.  in  turn,  is  followe<l  bv  a  few  Ijsti  of 
such  organic  rcmaini  as  have  Ut'n  collectwl  from  <iiffer.-nt  I.K-alities 
within  the  limits  of  th.-  Pembrok..  »h.*t,  not  previously  rt-conled.  Such 
lists  are  intendwl  to  s««rve  as  faunal  lists  merely. 

IIIKTORICAL  HUMMARV. 

In  his  report  for  1845-46  Sir  VVilliHm  Logan  rei-ords  '  the  following 
species  at  the  several  localities  KJven.  1.  Homuin  clcring  ;  Corals,  and 
Lfplaettn  delloid-a.  II.  Pointe  Seche ;  Inofel,,^,  Calym^n-!;  Univalve 
and  bivalve  Hhells,  orthoceratites,  encrinites,  and  corals  "ieplace<l  by 
silex. '  III.  Remain  point;  encrini  as,  bivalve  and  univalve  shells, 
Ac,  as  in  11  and  IV  Pa(|uette  rapids.  Many  of  the  species  found  in 
II  and  III,  also  one  Orthocerns,  "  five  feet  lonjf  ".  V.  Alluroette  falls. 
Fwoids.  VI.  Head  of  the  Fourth  chute  of  the  Bon nechi-re  river ; 
I»oidH»,  Cahjmenf,  Orbicufa,  Strophomtna,  Orthu,  DellhyrU,  Atrypn, 
Xuculilet,  rieitrotomaria,  Trochua,  Bel/erop/ion,  Orthoceriu.  VII. 
Becket  island  ;     LingtUa. 

In  1846,  I>ijj[an=  poinU  out  that  marine  tesUcea  of  the  Pleistficene 
period  were  found  at  Pakenham  and  Fitzroy. 

In  1851,  Salter    identified  the  following  8i)ecies  from  the  limestones 
of  the  "Southeastern  end  of  Allumette  island,  on  the  (Jttawa  river  '  : 
Stromatocerium  ruffosiim. 
Cohimnaria  alveolali. 
Machtrea,  sp. 
Scallteg,  n.  sp. 
Murc/tisotiia  veutrieona. 
Murchisonia  bicincla. 
Murchiaonia  gnu  'Jit. 
Mil  rch  Uon ia  be! lie  i nrta . 
Tt'.fi(ella-\ike  form. 
Euompha/iix,  more  than  one  form  with  "sriiLotli  shells." 


Tnrbini-ii,  or  allie<i  shells 
I/olofiea,  one  or  two  species,  one  dusf  !y  allie<I   to   //.    bili. 
the  Western  .-itates. 


ot 


'  Rep.  Pr       .    G.-0I.  Stirv.  Can.  for  1H15.»|!,  pp.  .,4.(i7,   \HV;, 

'  Kep.  Pi       .  KtoI.  .Siirv.  Can.  fur  ls4.">;(i.  p.  71,  184(1. 

3  TraiiH.  Hect.  Brit.  Aswx.  Ariv.  S,-,  IS.il  (Ip-w.cli  iiifH-tiiiK)  PP.  «3M. 
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Seatit^'      three     Kpnioi     Mi    „  ., 

r«rr.,</,«(,^A".pirallyril.b.,l".,.eei., 
.V«c/,ar„,  ,„^,  ,,^„„,,^^^  ^^^j  chHraCoriMi..  shell 

"•liffere<l  fr,,,,,  i,  im,.,r.untiv  l.v  h  '     ^'"'  ^^'''■^' 

/■'jfrodirumn,  s|>. 

OrM,Wn>,,.„nV,,  Co„ra.l.      Verr  .l.un-lant. 
A /'/-««./,/./*..,«,  Hall.    Veryahun,lan.. 
/I^ry/jrt  inereU»f^n»,  HhII. 
OrM«#,  two  or  threa  speci.M. 
Teiebratulii.,  Rome  nmnll  form* 
iM'^mphon  (Bnrania)  »nlcatin.t,  Em.no,., 
B^l^opho,,,  sp..  cf.  A.  .6<«.<„,,  phiiii 
Cl^nd^yra.  cf.  .l,ry/„  <r«„«.^,„,  PoKIoolc. 
/  arOo  trochleahis. 
Turbo  tritorquatu$,   McCoy. 
('onioctra*  nnrtp^,  Hall. 
Vyrtoceraa  annnlalnm. 
Hijrtoo-rai  lameUonutn. 
Orthoeeran  nrcnoliratin,,,  Hall. 
(>rlhw*.rat<  biliwahn,!.  Hall. 
OrthiK-'rns  l(u,ueatum.  Hall 

rW.ra.,  sp.,  ..i,.  all  proUl.ility  O.  ienui^,,,,  „,.„ 
iicfinociini,^  uoJomn,  Hall. 
''^fr.'pielnmm,  one  or  t  wo  species. 
/•.«,o*;/«  lycoi,trd„n,  "  branche<l  varities  " 
/W.a.«/.7.,  ..„oti,lentica!  with  R.  .V.,.,,,,.  of  Kurop- 
^""Pl"'*  (hotel us). ,iyas,Ha\\  ^ 
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o<  lM4fi  at  Im    (       Alluiiicttt'it.     AiH7i//«i  an<l  /'l'-nroti>,,yiri<i  or  //i»/<. 
/wi  ijcrur  in  c.ai-,'  kjlk-ttouii  simlnton.." 

In  hid  r.-|Mir  ■  thf  voir  fdll.iwinjf  (l^.*).'!)  Dr.  Hunt  |M>iritit  out 
nijilitiimal  rfv  i,  nn  exHininatiun  made  of  the  nhflU  n'fcrrwl  I"  in 
the  |)i'«<i <<<lin|(  (I't^u  i)Ji. 

In  I"*.'**!,  HilliiiK^  '  i'l''rit>iliy  n'oimU  thfiM-.-uriPin.-i' i.f  .\[iirrhiiuiHin 
t«'  nipiil,  fli)  the  lo«i,«hip  of  WcalnuMitli  ,  (c) 
■nnochi-re,  in  thf  oimty  of  Itt-nfrew. 

nU  t  he  pres  -nci'  of  ,Sti;>j,/tonKma  filif'\ifn  ni 
the  Uonnwht  H'  in  tin*  county  of  Ilc^nfir-w  ; 
ciiBtte  inlriKl  i>j>p<)sit„   the  townshi).  of  West 


yr'ii  ,/ii  from  (       ' 
thM  third  .  *<>it>  I  t 


In  l.'^.'ti,  ',.  II  1^, 
(I)  the  Koo.   '.  .  *:  I   .  . 
(2;  the  lower     il    f  .' 
incath  in  the    .  h,«>  .  >>. 


In  l-*:)*},  !  Ill  , 
ant  in  thi-  I'  -  '  , 
tht)  beds  ri'i  '-M  , 


n  .,f 


'"     "  111  i„u»triitHt,i,    Hall,  iH  nbund 

I       ii.)ti   liniexfont' (It    Piu|ui'ttc  riipidH,  ill 
.1  the  Blnr-k  Itiver  linicstone. 


.KIBToTENK. 

Mr.  Billing'  'under  th,  sjblifad  'The  I^awrcnrian  formation" 
re«ord.s  MiiIIoUk  rilli'^nt,  Cuvi.  i  from  the  clayn  of  Flat  rapid-s  Mn.Ja- 
waika  river,  'ounty  of  Renfrew. 

In  1nS7,  '  noordu  five  additional  specie.s  from  Pa(|Ui'ttc  ra|iid.><,  "'lo 
lowerend  of  Alluniittf  iNlimd  the  Fourth  chute  of  the  Bonnechi-re 
river  and  Fit/roy  townnhip  us  foilow.s:-(l)  IHyptocriiiiiH  i,ri»cu* . 
(2)  C;/rtocfras  fiUj-;  (,'})  C.  regulars:  (\)  Orlhoc>-rtu  atlum'.ttfMf  :  (5) 
0.  hcutatum. 

In  18.")7,  Murray  '  ascrilxil  the  a>;e  of  the  fossihti-rouH  roiks  of  the 
southwest  corner  of  the  township  of  Bromley,  on  tlic  evidence  aflurded 
by  the  orxmic  remain-i,  to  the  hl.u-k  Hiver  and  Trenton  formations. 
No  liHtH  are  ;;iven. 

In  1H57,  Murray  '  cite.s  the  occurrenee  of  Ci/tlirre  beyond  the  dis 
location,  in  the  top  t«>ds,  ■  t  the  Fourth  chute  of  the  Bonnechire.  He 
assigns  the  aj;e  of  the  .strata  exiiinined  to  the  dilVerent  formations  from 
tlie  Calciferous  tothe  Trenton.     At  the  Falls,   o)M.)c«m<iV«»  and  tur 

'  Can.  Xat.  and  (;«>!.  Vol.  1.  Nn.  1,  iliap.  IV.  p.  42,  Ottaw.i,  Kfli.  IK* 
»  Can.  Nat.  an.t  (Jr..!.  Vol.  1,  N.>.  Ill,  Cliupt.  XXXltt,  p.  2()3,  June  IH.V,,  M„n. 
treal,  Que. 
^  Can.  Nat.  and  (if-il.  Vol.  1,  No.  IV,  pp.  31L'  ;<'Jli,  Ott.iw.v.  l«,-|<i. 
*  Can.  Nat.  and  <;po1.  V.il.  1,  No.  V.     Chapt.  XVII 


Rep.  I'r.^'r.  (icol.  Siirv.  Can.  for  1H.">,S  ."it -5.>  Titi, 

Rep.  1'r.vr.  tJriiI.  Siirv.  Can.  for  ISM,  p.  in;,  ISTi",  Tonmto. 


p.  Mii,   I»  c.    IM.'ili,   (HUw 
pp.  i'lil  :»:>,  T.Tonto. 


'  Rf-p.  I'roxr.  (}w)!.  Surv.  Pan.  lHa:i-54 


i-V.Vi.  p.  ((5,  Ti>n>nt<i,  iHIM. 
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a/-«„,  ,v.A  ..r;:,t-  .,,.'t:;  ,"';'''••'•;■■' — ■■• 

<tn^a/w,  which  oiitlier  c<if,tiiiioii  fiimi  »h«  #     .     4-  i 

;..».,„.„.,.,.,.  „„  K,.„,„  ,„  j;  ::;\t  ;;;;;::;r;:r;,:t,;;';;;;: 
::iL  77''"  "''^'"""^  '%*'^— U>Aa.  /'A.  r  ,!;!^ 

^    ^M«5«.  BUli„«.   Mi.uthe   ^...Uf...„,,.    „„„....,,,„  ^^„^^_   ^^ 

Fr«»in  the  Chazy. 

Haphithnnii  >tnmiwn,  Hall. 
lltonu*  arfluruM,  Hull. 

From  the  Birdiieye. 

Mutchuonia  /ifraHjfulata,  Hall. 
From  the  Black  river. 

Colum.uiria  alreitl.iln  ((!ol<|fug«). 
Str.ntiaUH-erium  niyomim  (Hiill). 
Orl/t.HU-raii  mnltitHbulattnu  (H»ll). 
Orf/tocernM  /enNtJi/tnn  (Hull). 
From  the  Trenton  fonimtiun. 

MonticiilifM/m  dendrfim  (Hillings). 
OrthiH  huinilpia  (Hull). 
O'tliu  trirtniiria  C'onrad). 
St)oph„m«na  cUtein'tta,  .Conrad). 
Rhytii-hontlla  incriif^greiiii,  (Hall). 
Khyrnhnii'lla  h mUcnJ a  {V.mmon>^). 
J'leuri-tomaria  nubconica  {Hall). 
I'h.nnitnmiirln  nmhiluata  {HaXh. 
MiirehUonia  (/nici/is  (Hall;. 
Murchimmiii  bieiitcia  (Hall). 
Afurc/iimiiin  nnttrii-OMi  ^Hall). 
Suftiilitea  elotigal'is,  Kinmons  (Jf;tl|). 
OrtJi<M-e.ras  hUineatatn  (Hall). 

'^  R.'I..  Pnvr   (;«.l.  S„rv.  C,,,,    is.V.  ,..  14:i,  Tunrnto    1S.VS 

-  K..,,.  IV-KT.  .;,.!.  .S,.r..  Can.  f,  r  l,S.-,7,  ,,,..  153  ami  I,W.  Tor.mt,,  1^ 
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14.  PluKops  raUicephalu»  (Hall). 

15.  Cheintnig  phurexaiUhemut  (Green). 

16.  Acidtupu  ?  *piniger  (Hall). 

Se^en  additional  species  are  given,  but  no  geological  horizon-assigne,! 
to  them,  namely  : —  * 

1.   GlyptocrinH,  priscus.  (-)    Columns  of  Thysa,u>criHns,  sp.  (.(>  T 
pynformu.  (4)  Orlhugibbosa  ?  (Billings).  (5)  Eichcaldi,.  ,ub. 
'•.i/W,*( Billings).  ^6)    VanH.,emia  inconxtau.,   (Billings). 
(<)  Ci/rcodoiUa  <-a«arf«;Mw  (Billings). 

Then  follows  a  list  of  seventy-fivo  species  found  in  the   beds  which 
hold  characterufc  Black  Rue.,  fossils  "all  new  forms  not  known   to 

Tetradium  cellu/omm  7  (Hall). 

CV«m«ar,V,  ,^,«o/ato  (Goldfuss),  probably  C.  llalli,  Xicholson 

Monticuh/wra  dendroga  (Billings). 

/Wraia />ro/i<Wrt  (Hall). 

Petraia  cornicuium  (Hall  sp.). 

Ri-ceptaailites  i>ccidentcUi»  (Snlwr). 

Stromalocerium  rugosutn  (Hall). 

GlyplocrinuM  prUcug  (Billings). 

Strop/iomena  alternatii  (Conrad). 

Strophomena  tUitexta  (Hall). 

LepUena  serica  (Sowerby). 

Orthin  tfsludinaria  (Dalnian\ 

Orthis  gibbona  (Billings). 

Ortliis  iiiwulpta  (Hall). 

OrthiK  trirenaria  (Conrad). 
RhynihoHi'lla  inTebem-ens  (Hall). 
Rhynchonella  rccurviroHra  (Hall). 
A'/iyHc/io»(la  bimilcnta  (Emmons). 
VleiuMlonta  lemta  (Hull). 
Vtenodonta  tianula  (Hall). 
Vtenodonta  f^ibbom  (Hall). 
Ctenodonia  dubia  { Hall). 
Eiiomp/ialiii  nniangulatus  (Hall). 

(Note  :  This    is    the    characteristic     sp«^ies    of     the    Beek 
mantownC'Calciferous")  formation,   and  is  usually  desig- 
nate.! as  OphiUta  compacta,  Salter,  or  as  Ophil„aeom,>lanata 
V  anuxem,  the  three  names  lieing  synonymous. 
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Rnphutonia  staminea  (Hall). 
Machirea  Imjani  (Salter). 
I'leurotomaria  Untieularig  (Hall). 
I'lenrototnaria  roCu/oide»  (Hall). 
Pleitrotomnria  nmhilicnia  (HulP. 
/'/'■urotnnutria  jubeoii tea  {Hull). 
Mnrchisoiiin  hiciwia  (Hall). 
Hurchuoma  trirarimtla  (Hall). 
Miin-hiHoiiin  venlricom  (Hall). 
Afurchmniid  /leratufii/itta,  (Hall). 
Murchisatiia  bdlicincla,  (Hall). 
Murchinoniu  yraci/u,(  Hall). 
Murchisonia   Kiib/imi/ortnu,  (Hall). 
Subnliten  ehmgatun,  (Emmons). 
BeUerophnn  mUcutinus,  (Emmons). 
BelleropJum  rotuniiatuH,  (Hall). 
BellerophoH  fnlobatiin,  (Sowerby). 
Bellerophon  erpanntui,  (Hall). 
Bef/frophon  bidornatug.  (Hall). 
Bellen.phon  puncti/rons,  (Emmons). 
Vt/rtolites  compre$inu,  (C<mra<l,  sp.). 
Oith,>cera»  {Ormoceras)  t>-nnitil„m,  (Hall). 
Orth^eras  multicanierat>    ;,  (Emnioiis). 
Orthoceras  reclicameralu,,,.  (Hall\ 
Orthocemsjasiforme,  (Hall). 
OrlluH-eroK  areuoliratnm,  (Hall). 
(hthocerait  bilitieatum,  (Hall). 
Oif/ioceran  aiutllnm,  (Conrad). 
OrtluM-nnn  nmpfienmeraluni,  (Hall). 
Oil/ioieraM  utriyatum,  (Hall). 
Orlhocras  fxi/nerUum,  (Hall). 
Orthncerns  a/liitnettensf,  (Hillings). 
Ort/ioorw  oltawaiitte,  (Hilling.-i). 
()itlu',vr,i»  hiMtatum,  (Hillings). 
Orl/ioci-ra.i  derresc-im,  (Hillings. 
OrthoceniH  hiironriui;  (Billinfjs). 
(roniociras  ain-fpn,  (Hall). 
OrthocraH  .tubcufra/e,  (Hall). 
Ort/ioceriia  hnKjinKinium,  (Hall). 
Orthocirm  miiltitiibiilnlnm,  (Halh. 
Orthoeerag  annnlnlnm,  (Hall). 
Oncocera*  cowilrictum,  (Hall). 
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[Cyrtoceras  annulatiim,  (Hall). 

C iirtocei-itH  macrog/omiim,  (Hall). 

Cyrlocern«  midticnmeraluw,  (Hall). 
LituitfH  luidafuH,  (Emmons). 
Anaphus  ejtans,  (Hall). 
lUn-nHH  arrtiirun,  (Hall). 
Cer.iuntg pfeiirejaiithj-mus,  (Green) 

/'/laofjs  callicfphaliis,  ( Hall). 
Illii-nun  ovntitu,  (Conra.l). 
■^cidnspin  ?  gpinujfir,  (Hall). 
In   iXbX,   BillinRs   '  published    three   Dan..™  n- .     ■ 

^./T^T^^'^P'^^-C)  C'yrtodonta    rugasa ;  (2)  C.  canaden 
B.  From   th«   Fourth   chute  of  the  Bounechere      i\\  r    ,^    . 

call:::.  ''^  ''^"''''  -^  '^'•'*'"^'  ---^  «*  ««n^--  (d  ^.o.. 
o.1':l:i.^^''^''"'''  °^  ^^'-''"-'^'  --^^o^  '^-^-  (i> 

BON>fKCHERE   RIVEK   VAtLKT. 

li.h.d  i.  h,.  „p„„  ,„;  ,,'j;;  ;'-  ^J»^  "~»^  «  .  -ctlon  pub- 
the  following:—  °  ana  »<,  Mr.  t.  Billmgs  records  - 

Bryozon. 

C^o.  J^r-"''^"^""  ^"'"'^  °^  ^  ^"^  "^'-^-v  alli«i  the^to. 

Haphistoma  staminea  (Hall) 
Trilobita. 

lUimut  arcturns  (Hall). 


PKMBROKE   811 KET 

In  1«58   -  .Salter  described  and  figuanj  a  !• 
from  Logan's  coJIectio,..  ^  ''"'«''  '"""''<■'■  "f 

There  are  as  follows  : 
Afaclurea  lugnni. 

Unphuitovui  ajMirld. 
Helicotoma  jilanulatn. 

Uehtotoma  spitiom. 

Helicotoma  larvatn. 

Murchisonia  bicincla. 

Murehisonia  serrala. 

Murchisonia  htiictereg. 

Murchisonia  (Horm„toma)  yracili,,  (FIhH, 

Murch^son^a  (IIor.u>lo,na)  ventricosa,  (H,  „) 

Cyclon/ima  halliana.  M '  •«n ). 

Cyclmiema  semicarinala. 
Troc/ionenta  nmbiliccUa,  (Hall;. 
Etinema  slrigillata. 
Ennema  !  paijo<la. 
Enntntia  cerithioideg. 
Lojonema  murrayana. 
Cyrloceras  fcUu,,  (Billings). 
Cyrloceraa  bUlingsii. 
Ctenodontti  nnsuta,  (Hall). 
C'l  iiodonta  logani. 
CtenodotUa  contracla. 
Ctenodonta  y'bberu/a. 
CUnoflonta  agtarUfJormis. 
Reeeptwnliles  occideiUalis. 

«.?:';:„;,»  "'^■"  *"•' "-'-  ""-■ '-" '-». ".- ».» »,,.. 
.»t:r:w:;;:t:;±r:::t"'"^'T'"' - "-«-  «• 

n|.i.      HM.  (trjj.    Kem.,  (;,„I.  «„„    c»i,.  1858. 
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/n*i/ortni»,   L,jro(U,ma,    n.    »p.,    Slrophomena    planumhotM,   Hdopta 
obliqua,  and  G!yptocyiilite»,  gp. 

In  mK,  Prof.  T.    Rupert  Jone...    F.R.S.    '  describes,   records  an.l 

illustraf's    the    following    OstracKla    from    Paquette    rapids: (1) 

Leperdilia  canade,u>i»,  Jones,  var.   I'aqueUiana,  n.  var.  (2)  Cytherop- 
»t»  concinna,  Jones.  (3)  C.  sUiqua,  Jones.  (4)  C.  rugosa,  Jones. 

I.i  lf<59,  Billings  ■-•  recoitls  describe.s  ,ind  figures  Linyula  lyelli 
fron>  the  Caloiferous  gmdrock  of  Alluniette  island,  but  later,  '  in  dis- 
cussing fossils  fron,  th,.  Chazy  limestone^,  removes  this  species  from  the 
talcterous  sandrock  and  places  it  in  the  Chazy  fornmtion,  an.!  besides 
Lmgula  lyelh,  records  also  Strophcmrm  incras»ata,  Hall,  from  the 
Fourth  .-hute  of  the  Bmnech^re,  an.l  Orthocera»  ullnmetUme  from 
Paquette  rapids,  and  /iathyuriis  angdini  is  recorded  from  the  Cl.a/v 
limestone  of  Fitzroy  Harl»ur. 

In  1,X6(J,  Billings  '  descriljed  and  fig-ired  the  following  species  all 
from  Paquette  rapids.  (1)  Stra,>aroll,>,  ciree,  (2)  .y.  Eur^^ic  ■  I'M 
S.  a.,^ro,lri,ilus .  (4)  Bellerophan  argo  :  (5)  B.  Charon;  (6)  Phrag. 
tiioeeras  prtmavum  ;     T)  Orlhoc-r.v  ("ti^tr  ;  (8)  0.  pertitiax. 

Fi-om  1861-1865,  Billings  ^described,  and  figured  a  nu„.l.er  of 
si«cies  from  within  the  aiva  of  the  Pembroke  sheet,  as  follows  :- 

{\)  Iloloimi  pyre^y^.;  (2)  //.  nereis;  (3)  rUurotomaria  arachne  ■ 
(4)  Murchx»oma  procris ;  (5)  Eunema  cerithioide, ;  (G)  Subu/iles 
,>arvulHs;  (1)  Metoptoma  erato ;  (8)  Conoardvnn  immaturun,  ;  (<J) 
Jfodxolopsu  ,iau;  (10)  Vtenodonla  a/.mpta  .  (11)  Vyrlodonta  W 
W*«;  (12)  J'etraia  aperta  :  (13)  I'oramboniUs  ollatoaensv,  .  (14) 
J leurotomar.a  dryoj^ .  (i:,)  />.  VUruvia  ;  (16)  Afurchi»onia  ale,- 
andra:(\,)  Metoptoma  stcperU ;  (18)  Uyrtoceri,ia  lypica ;  (19) 
t niton  catiadenaig. 

In  his  admirable  compendium  of  the  geology  of  Upper  and  I.-w-r 
Canada,  Mr  W.  E,  Logan,  ■  records  with  .Mr.  E.  Billings  the  followin.' 
.spec.es  at  Allumette  rapids  :-(l)  Lingula  lyelli:  (2)  I'leurotomari:. 
wr  llolopea  :  and  ascribes  them  to  the  Cliazy  formation. 

'  Kiff».  and  Dtwri,..  Can.  Org.  Keiu.  Dec.  3.  Montreal,  IS-Vf 

-Ibid   Art.  XXI\  ,  No.  h.  Dec.   ISf.'.l,  ,,.  42ti,  .Montreal,  ISRt 

Can.  Nat.  ami  Ceol.  Vol.  \,  No.  3.  June,  18(K>.  .M.mtrea' 
■■  Talajozoio  Foiwils,  Vol.  1,  18»11.18«<),  .Montn-al. 
"  "<i«jlog>- of  Canada     lt!«3.  p.  li",,  .Montn-al. 
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In  1S83,  ■  Arthur  H.  Fooid    FGS  i 

~i„,f..the«raUofP.,-rap;d,n:::;r^ 
^onotrypella  aA,ua/u<,  I'Irich,  p.  ].-,. 

i^incii,  fc.o.,  J„urn.  Cincinnati  Soc.  Vat 
Hi.t.,  Vol.  V.  ,,.  -247,  pi.  o" 
.       ,.  %"•  3.  3a,  :}b,  18,si'. 

i-.<Kalit7,  formation  and  collw-*,.,  .     t. 

r^er.  Blac.  ^iver  ^rmllSlTtn-SltlLr'"  ^  '"«  ^-- 
^"""'"'"'  O""--'"*.  FoonJ,  ;-    ,8,  ,.,.  o   «^,    ,.,^ 

Locality,  formation  and  collector  :_Pa.,uettP   ,     ■.       , 
ardson;  Black  River.  ''ft'iuette   rapids;  James  Uitl,- 

In  last*,  Dr.  Arthur  H.  F.-.rd  F  G  S    f 
%^t  to  the  Ge..lo,ical  8urvev  o/ Ca,.:,;,  '^Z^^^Z'"'"'^"'''"''"- 

C^nadian  sp^-des  of  tVphal..p,^a    i„  th  •  c,  ,1       ^''" ;"'';"'•'•-" f 

Musfum.     The.se art>a.s  follows:-  "'"«^t'<"'-  of  the   J{,i,i.|. 

OrMocera*  arcuoliratitni,  Hail. 
f'yrtocera«  talT,  Billings. 

Both  .sp.ries  are  stated  to  have  come  fro.,.  All        .      •  , 
river,  Canada.  '"""  ^""'"ette  island,  ( ),tawa 

In  1S!)6,  the  writer  pre.spnt«-d   a  na,*r  t..  -  n      u       , 
r^^.  .i«  lH,ari„,  on  the  faunascharac^  i!.;!  the      '  .     '"'    ''""'■^-  '' 
and  outliers  of  the  Ottawa  Pal«.o,oieBa  in     ^  *''"'*'  t-.rn.ations 

-appendi..  or  .supplement  toonep:.^:nj';;;7,'^:-;'-^^^^ 
-.  society,  entitled  :-.■  Paheo^oie outlie.  in  Uie  ^t, '  ^^ ^^iV'^*' 

within  the  area  con.;:;:;  ^z  i!:;;:r  siif  ^"^"^  -^^'^'  ^' ■ 

The  si.xty-tw,.  sp,.cies  therein  listed   were    ill  f.L-       t 
t'o-  -de  hy  ortieers  of  t.io   Geological  ZrZ^^^:!        rf"^" 
g.-neru.  as  well  as   specific   d-signattons   were   ^i.t,      .         ""  "' 

recent  changes  in  nomenclature  and  clasXatf        '"-'»'"■  «^  ' <■ 

They  inclu.le,l  the  following  :_  '='*'^^"'^-«f'""  ^-cn^i  t..  warrant. 

Catal.  F„«i|  (>„ha!o„xla,  Mri.i,!.  M,.*.,,;,,.   \-.,,   ,    ,.,    ....       , 

t.o„,  and  outlier,  ,.f  the  Ottawa  I'X  ."e  Zn  '   t''""^.:" '''^''"''''^'^^ 
New  Seri«).Se..t.  IV,  ,.,,.  ,5,  ir.s.  isil,:  ^'"^-  "">■  ■'^'^-  C«n.  V„l.  U. 
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PAgl  KIT.  HAPII.H  K08«rLH,  ALLlXKTTie  WLAM.  OITLIKB. 

Kee«iitaciUite»  occidmitcUit,  Salter. 
Stroinatocerium  rngomm,   Hall. 
TitriidiumJibralHm,  Safford. 
C'a/ap<tcin  canadenKtii,  Billing!). 
Colnmnaria  halli,  Nicholson. 
StvptelaKmn  profmuium.   Hall. 
P'^traia  aperta,  Billings. 
I'orambonitei  rUawaenns,  Billings. 
Solenoptira  compacta,  v.  Paqiielliana,  Atui. 
Kichivaldia  unbtrigonalis.  Hillings. 
Camarella  volbort/n,  Billings. 
CamarcUa  paruJeri,  Billings. 
Dinobolun  matjntficHx,  Billings. 
Modiohipsis  nain,  Billings. 
Cteiiodonla  astartii/ormis,  Billin;;s 
Ctenudonia  (jibhe.rnla,  Salter. 
Ctenodonta  Imjnni,  Salter. 
Cvnocardium  immalHrum,  Billings. 
Cyrtodonta  spinijera,  Billings. 
Cyrtodonta  leucothea,  Billings. 
LoxonenM  murrayanum,  Salter. 
Straparo/lina  (uperonfriala,  Billings. 
StraparoUina  circx,  Billings. 
Straparollina  eiirydice,  Billings. 
I/o/opea  nereit,  Billings. 
J/o/opea  pyrene,  Billings. 
Cydonema  hallianum,  Salter. 
Eunemc.  cerithioides,  Salter. 
EuneiiM  itriyi/lalum,  Salter. 
EoUmiaria  pagoda,  Salter. 
Eotomaria  dryope,  Billings. 
//flicotoma  planulala,  Salter. 
Ilelicotoma  larvata,  Salter. 
Raphiatoma  lapieidum,  Salter. 
Raphintoma  aperlum,  Salter. 
Liospira  vitruvia^   Billings. 
PUthonpira  f  arachne,  Billing.^. 
Omosfnra  alexandra,  Billings. 
Lophospira  hefietures,,  Sailer. 
f^opfio»/)irn  fterangulala.  Hall. 
Lophospira  aerrulata,  Salter. 
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Chiton  eanadtiuu,  JJiHingH 
Af'-loptoma  trato,  Hi||in^<„. 
Scntlla  .nperba,  Hilling,. 
lUlhrophon  rharon.  Hillings. 
OjcydiwH,  argo,  Hillings. 
Marlurea  lo,,ani,  Salter. 

Ortho<-^ra»  Inlinmlum,   J£„l|. 
Orlhocenu  lai/H-atnm,    Hall. 
Orlho^-Pra^  ftrignlnm,  Hall. 
Ortlioc.rn„„reH„limt„m,  Hajj 
Orthoceras  hn.lat„m,  liillings. 
O,ihocwa»  teverum,  Hillings, 
Oncocerw>  coii^lriclnm,  Hull. 
Vyrtoetran  billitign,  8nlter. 
Vyrtocera» Jalu-,  Hillings. 
CyrlocevM  regnlare.  Hilling., 
Cyrt,,em-i,M  tgpica,  Billings" 
Goniocerru  ancepn,  Hall. 
Cytheropsis  si/iqua,  Jones 

..ra:;^::  -t^r.::;ts::;r?";':;.^'— • -.- 

of  his  remarks  on  tho  vanou.Toirand    .    ""T"-     ^"  "-  *^""- 
strata   which   are  .■..nt..„.,x,ran  !  ^  '^J'^-'''*"* -''aracteriKin;:  thos.. 

particular,  h.  nientions  several  s, Jc Is  n"  pj^''^^'^^""''-  ^'-t  in 
mette  island,  giving  descripti„n:7 tt  n!rT"'"'V"'" -'""• 
vanety  fron.    within    the   area    in    J^^J-T^Z  """   'i'"^ 

■species  from  Paquette  rapids  :•_  following  are  the 

Ctenoiinnfa  Jianiif,!,  (N.  var.) 
0.,ydUr,u  argo,    Billings,  sj.. 
.Vc«M^//rt  »tt^erA«,  Hillings,  s,,. 
fiaphintoina  lapirida,  Salter. 
Omo^pira  nUxmidrn,  Hillings. 
Lopho^jiira  sern,laf,i,  SalU'r. 
Lophospha  /f/ichven,  Suiter. 
Lophospira  ;.?;  u,.^,  .,/a^«,  1  |„!l 
ZiMpira  <?;  www  ,7,.    I'Ineh.  (X.  sp.) 
'  "•''"'   0«i>l- of  .Miiin.-»oU,   Vol    lit     |.-in   I    1, 
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/lormotomi  ttUteri,  UlricJi,  (X.  up.) 

SoietuM/.irti  fxigodn,  Salter,  »p. 

Uflicotoma  /liaiiulata,  Salter. 

Gyron^ma  nemiearitMtum,  Salter,  tp. 
Dr.  WhiU-aven  '  describes  »n<l   rwords  f..r  tlie   first  tiino  fr..m  th.- 
Black  River  limestone  of  Paquett*.  rapids,  Xan,u>  anUmn,  CUike. 

In  19(M»,  I^imbe,  '  records  the  species   Tetradinm  hhratnm,  Safford 
from  Paquette  rapids  ;  and  in  the  following  year   '  the   Mime   author 
d.»cus«,s  the  following  corals  from  Paquette  rapid*  :  Columnaria  lutUi 
Nuholson,  l'.lrai„projn,uia.  Hall,  /'.  np^rla,  Billings,  and  Mir,,.t.h,„aa 
cornxcuium.  Hall. 

DeterminatuniM  offo.nU  from  Pa,,Httl«  rapiri,,  Oltaw  i  riv^r,  coVe.-t.a 
'7/  Mr.  Wi'sfon,  o/  t/,e  O'eoloj/ieal  Survey  of  Vaiutda. 

In  the  years  1872  and  1880,  Mr.  T.  C.  Weston,  F.O.S.A.,  then  a 
member  of  the  Geological  Survey  Ht*tf,  viMte<l  P«,uette  rapids.  Ottawa 
river,  and  his  excellent  collwtions  cmUin  the  following  species  deter- 
mined by  the  writer. 


'  Ottaw..  \»tur«lwt,  V„I.  XII.  N',,.  «.  ,,.  l|(i,  Sept.  ,89^  ot^^,, 
■|  C..ntr>b.  Can.  Pal.  V..I.  IV.  pt.  I.  p.  !»:i  Ottawa,  18U9-1900. 
^  2.  ibid,  I't.  11.  Ottawa,  llWl. 
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PHuToxoA . 

XtetiJtaeulilfi  <K-culei,t<i/u 

ffy/'KojluA. 

I^lr-matiirtr,,,,,,  rwio„„„ 

ilOOPHYTA. 

Co/iiiniuiritt  hilli 

Slrrptflmimi  /irofuiutim. 

f'traia  iiptrln . .' 

TnlniUte  coral  indr       


.\iitlj<.i 


.Salt..r, 


Hall. 


Nifhi.liHjn 

Hall. 
HilliiiKii 


W2. 


IfNft 


CKI^OIDSA. 

Crinoidal  fragments 

""iTTICUHPORoiDEA. 

Brancl.m«fonnH.-f  i/on<ir„/,>,  n„rfm.  „„lt. 
hRA  CHIOPuhA. 


Orthit  Irirennrin 

Dttimiiiifl/n  leslutlhiarin. 
atrophoiiKHa  iiwurnitti 


''ASTKHOfODA. 


Oxiidiiciit  argo 
Be//ero/,hon  chartn. 

BttUropliiin,  ap 

E'Kuma.'  /««,„/„ 
Kuntiiui  rtrfkioidtf  . 
Euntuui  $tri!iilliitum.. 
/fiheoloma  larmtu.. . 


Uiirvh 


iK'tnia,  H|i 


I'HI.ECYPODA. 


CtiiuxioiiUi  i/ihlirriiJu 

CU  an  iimtn  ■•'},i'nft  '  . 
Ctfnodimta  aaliirli-  f<,rii,'u 

CtenodoKlii  iuniaii\ 

Cttntxloiiltt  fiM'tti'i . 


<t:i-HA  r,i)Pi,r)A. 


Orlh.,r.-ra,;  ,,,.,  ,.f.  o.  r„l.,at,n, 
Ciirta-fr.,^,  »|,.,  ^.f.  ,  •_  y„>^ 


Conrad 
I>alnian 
Sli»-|iiinl 


liiliingi* 
Billing! 

'.SaVt^r 
Salter 
Salter 
.Salter 

.SMlt«-r  ' 


Salter 
Salter 
Salter 
(C<  in  rail) 
Salter 


Hall 

Hilliii)r» 

Bronn 

Billingi* 
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y'llerminntionf  ,//„iuUm  from  h^alil.fi,  within  ih^  -tr-n  of  lh<-  I'.,,, 
bnikr  timl,  ro/tt-rtxil  hy  l>r.  II.   W.    Kilt 

Coi.i,r.-Ti..N    A.     Outcrop  No.    1,    IJ.M,m  ,K.int.    w.-Mern  oxtromity 
of  Point..  H..h..h.iv.  U.wnshii.ot  MaiiHt..-l.l.  ...utity  of  ronlmc,  OuelMn' 

r.i.sT  (»Ksi'K('iKa. 

StrnnutliK-rriuin  riij/oimm,  tinll. 
fidntxn-ui  eniKi'ti-Mi»,  Hj|,in;{s. 
Cnliimtmrin  hiiUi,  Ni<holm>ti. 

Ol)8cim.  liilmlatei-onil.  «enuH  and  s|«,,i,.,M  yn    un.l.-t..nnin«l 
M,mH,;,li,mroi,Ua,  govfral Hjwies requiring iiii<io-i..-ction>.  before 
they  can  1m>  iilentiJiwJ. 
Strnpfiomeiin,    nji. 
Orthi»  Irirennria,  Conrnd. 

Ct/rtwlonia,  i.p.  too  inip»Tfetily  prewrv.Kl  t<.  hr  iclrntilied. 
\     f     Op'-rci/um  of  gaftternpcKl,  like  that  of  a  Maclurfn. 
Ainphiit,  gp.  fraginonU  of  the  cephtlou. 
Chtintrn^  sp.  a  form    related  to  Cheinirfio  ]d>:,ir<u,„nthtnn„». 


Oreen. 


HOKI/ON. 


The  asHociatHin  of  species  in  the  above  collection  appear,  to  indicafr 
an  horizon  m-ar  the  summit  of  the  Black  Riv.r  formation,  of  Onlo 
vician  age. 

Collation  B.  Outcrop  No.  2,  p„i„te  Seche;  lower  or  eastern 
-xtr.Mn.ty  ..f  Pointe  StK-he  hay,  townxhip  of  MansH.ld,  county  of 
i'ontjac,  yue.     Collector,  II.  W.  Ell«,  1899. 

LIST  OK  srKCIKa 

Hi-ceptaeuliteB  orcidenfalig,  Salter. 
Strfiptdaxma  pro/undum.  Hall. 
So/enopora  <ompni-ta,  Billings. 
Pnrhydirlya,  sp. 

Inlricaria  reticuiata.  Hall.  (     SuhrfUpora  rHU-ulata.) 
Itnloilomit  otuiivofnw,  Foord,  or  a  closely  relate.!  form. 
MouticHliiHnoidM,    s,.v.ral    sp.-ciKs     rehiring    Inicro-^ectionH 
before  they  can  b«'  identified. 
Crania  !     sp., 

Strophnmnena  incurvaUt,  .Shepard.     {Str-vlorhynchn,  tilit'.rtnm 
of  authors. ) 

Ba/inesyuina  altemata  (Emmons)  Conrad. 
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er«.A««wi#  of  authors  ;  v..Hieii.«„.    i      Uynchontlla    ,.,. 

//y«/.-M^-  ,,,.,  t<K,,„,porf,.ot  for  i.i.„tilicu,io„. 
Auom/ihniiiM  I  pp.  inilt 

^/.W»r.«.  Mp.  u^  i„,,,.,f,,,   ,„^  i,l..,.,i,ic.a,ioo 

0,.W«,  sp.   Only  the  WAy  Ca.nl.r  of  a  .p,...i..,„f  „r„„..,.. 

lor  »pet;iflc  <l«'termirmtion. 
C/,/W*ra-.  ,p..  r..|at,.,l  t«  O   A,,./,./,,,,.,  n.iling, 
/<n/Ay,.r,«,  , p.  allied  U.B..,y«„.    ||a|| 

///-««.,  .p.  cf.  ///,.„„.  .|„...,V„„„,,   uiiu; 
Atc/icM  trnitonetuin,  H/ill. 
/'rimitia  litgani,  Joneo, 
Lf/mrditia  ranaderuu,  Jorie*. 


orni 


HOBizojf,  dre, 

.t.Iu  which*  Zr"*"'  '"  ''•'  '""'«"■"«  "''  '"'''^•**«"'  '^'«  »~e  '•' 

Salter,  und  .S...;.^,«^  W"nrf„^.  Hall,  evi.Jentljr  point  in  that      ' 
Z-   ^l^r  •-"--»--' for«^  including  ^A^L"'     J" 

worn«^..„,en.,.f.V«/.,„>p^.„„.^„,,„  ,,,,h  appear  to  in.li  J  e  tlL 
lower  beds  of  the  Trenton  formation. 

Collection  C.     Loose  bloc-k^  of  lin.e.t«n,.,  shores  of  Poi„te  .S6che 
bay.  township  of  MansBel.l,  cmnty  of  Pontiac,  tJuel^ec 
Collector:  R.  W.  Ella.  1899. 

Crinovlal  f ragmen  t«. 

Bryozoa,  several  genera  and  species  which  re.,uire  micro- 
sections  Wforo  they  can  be  identilied.  I'ach.^ictya,  I'tilo- 
aicti/a,  .stu-fo/hirn  appear  to  be  pi-escnt. 

Mo,UicHlipor„id„,  several  branching  forms  which  require 
micro-sect.ons  also  l«,fore  they  can  be  accurately  determine.! 

Strophom.-„a,  sp.  a  fragment,  too  imp-rfectly  pr^sermj  to  be 
identified. 
7261—5 
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/ihi/nehotr'-mii  ucfo^MiKo/vM,  CMtaltmu. 

Cumart/la  pa,Kt*ri,  Billing,.    A  well  pn.*«rve,|  •nil  xlult  form 
of  fhii  rather  rare  i[i«cieii 

fialln-ufihrm  If  MD., 
Lophoiif,ira  puriinyulala.  Hall. 

<>6«rMr.  yaUtropod,  probably  a  -peciM  of  M„rrhi>onia. 
Ataphut,  ,|..  fragment  of  the  .'..ud  shield,  too  inip*-rfect  to  be 
(letermiiied  «pe«iticalljr. 

HORIZON,  >l-c. 

The  al«ire  a«oeiation  of  »p(H;ie.  indicates  that  the  block,  of  lii»«. 
•tone  are  probably  of  HIack  River  or  Lower  Trrnton  age. 

PAgUKTTK  RAHIDH,  OTTAWA  RIVKK,  COLLBrTOB:  JOlIS  gTKWAHT.   lHM7 

Anumjat  the  <,olle.-tion«  ex^m-e.1  by  the  writer  from  yarious  local- 
U.e«  w.thin  the  area  of  the  Pembroke  sheet,  there  occur,  one.  made  by 
Mr.  John  SU^wart,  formerly  of  the  Interior  Department,  OtUwa.  It 
wa«  made  in  1«87  at  the  type  locality  and  conUin.  the  following 
apeoiex  ■ —  " 

I'alo-ophyllum,  gp.  of.  P.  rugo$um.  Nicholwn. 

Columnnria,  Hp,  cf.  C.   ineorta,   Billing.,  or  unde.cribe.1  form. 

Cychntnia  or  LophoHinra,  to(»  imperfect  for  identittcation. 

Holopta  mrtU,  Billing..  ' 

B„yyma  jHujoda,  Salter.     {Soleno»pira  jHtgoda,  S.lter  .p.) 

Pleurotomaria  dryofie.  Billing.. 

MUSEUM  OP  THE  OEOLOOICAL  SURVEV    DEPARTMKST,  OTTAWA. 

In  the  Mu.eum  caim  of  the  Geological  Survey  Department  at  Ot- 
tawa there  are  exhibits!  a  large  number  of  .pecie.  of  foesil.  which 
<«rve  to  illustrate  the  pala-ontological  material,  which  characterize  the 
rock  formation,  of  the  area  comprised  in  the  Pembroke  .hoet  (No 
1 22).  Of  the*  there  are  tho.^  from  Pa.,uette  rapi.Js,  and  from  the 
Bonnechore  nver,  which  form  iniporUnt  series,  a.  follow.;— 

A. 

FROM  PAQUETTE  RAPIDS,  OTTAWA  RIVER. 

LIST  OF  SPECIES. 

PKOTI.STA. 
Reeeplaeuliles  oecidentalu,  Salter. 

HYDKOZDA. 
Stromatocerinm  ntgomm.  Hall. 


rEMBiioKi:  diiKirr 

Z«H»I'IIVTV 

T^fradinm  /hrntum,  M«fl;,r,/, 

CaJa/Hteia  «iM«rf»w,„,  Itjlli,,^,, 

CcUmnnria  halli,  Ni,  |,„ls,.„. 

/'-/iKiia  n/*T^,,   Hilling*. 
Str^frifliumn  profui^iiw,  Hull 
Strtpl^hi,,,,,,  r.,nti.u/i,m,  U..||, 
f'ac/i^/Uljfa  atHia,  Hall. 

BRAciiioi'ortv 
^Mg/lina  majfHifica,  Hill„.)/K. 
Jitro^>homena  uicrvaln,  W|„.|«,nl 
Dafmnnefla  t^studinarin,  Duhnan. 
P«rant/m„,fss  oll,„..,rH*i»,  hiUiuKH 
nhy,u-tuHr,n^  uur^uiv<UvU,    Ca.,'.  I„«u.     ,  Hhun.ho     H 

Camamlla  volbortln,  iJyllin^rs 
Eiehu-aldia  iuhlrig,m,U ,*,  Bil)ii,^;s 
Camanlfa  pandrrt,   HillingH. 

PKLKi  VI'ODA 

^yr«/,«„a  i>o,Uiriatf,m,  Kminon*. 

Jfodto/ofmu  nail,  BillinK^. 

Modiolofmtjaba,  ConrHfl. 

Jfodio/opns  earinafm,  Hall. 

Ctenodonttt  abrnpta,  Billings. 

Ctentdonia  a,lart,r/ormu,  Salter. 
Ctenodonla  eonlrofta,  Salter. 

Clenodonla  gihbtrula,  Salter. 
Ctenodonta  nanula,  Conrad. 
CUnodonta  lot/ani,  Salter. 
Cyrlodonta  canndetuis,  Hillings. 
Cjfrlodonta  *pxni/era.  Billing,. 
Vyrtodonta  niffona,  Billings. 
Cyrtodonta  oblii^a.  Hall. 
CyrtodoiUa  le>icoth»fa,  Billings. 
Co»«<warrfiMm  «wwrt/MrMm,  Billinjfs. 

CJ.ASTKROPODA. 
ioj-on«ma  wurrayanuw,  .Salti-r. 
SlrapnrolUna  (uperotlriata,  Billings. 
Straparoilina  circe,  Billings. 
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Slrafxirollina  euryi/ice,  Rillinjjs. 
Ilolopea  nereis.  Hillings. 
llolufM-a  pyrrrv,  Hiiliii;;s. 
Cyrlfnteiiia  hnUianinu,  Salter. 
Vyctimetua  temicarinntnm,  SBlter. 
Tmchonema  nmhilieatum,  Hall. 
Eiinenia  cerilhiodfH,  S.-iltcr. 
Euiu-niii  Htriijillnhim,  Salter. 
£u7iema  /lai/fK/a,  Suiter. 
//elicot')ma  planulnta,  Salter. 
llelieoloma  Kpirwta,  Salter. 
Helicotonm  larvnia,  Suiter. 
Ravhintoma  fapieidut.i,  Salter. 
Itapliisloma  apertiim,  Salter. 
I'lenrotomaria  vilruvia,  Billings. 
I'leurotomaria  dryope,  Billings. 
I'lenrotonuiria  arac/iM,  Billings. 
Murchiaonia  procrig,  liillings. 
Miirchisonia  altjandrn,  Billings. 
Miirchiiionia  Mlicincta,  Hull. 
Murchiaonia  gracilis.  Hall. 
Murchinonia  jterangulnta.  Hall. 
Mnreliisonin  millri.  Hall. 
Murrhisoiiin  he/icterea,  Salter. 
Jturc/iisoiiia  serrulata,  Salter. 
Murchiaonia  venlriensa,  Hall. 
Chitan  canadensis.  Hillings. 
Muloptoma  fratci,  Billings. 
Metoptoma  siiperba,  Billings. 
Ilellerophon  charon,  Billfni^rs. 
B<-Urrophonargo,  Billings. 
Jiellerophon  hilobalus,  Sowerby. 
JSncania  bidorsntn,  Einniond. 
C'yrlofilfs  compresstis,  Conrad. 
I'terotheca  e.i-pania,  Hall. 
Macliirea  lo'jani,  Salter. 


CEPH.\L()roi>\, 


OrthiM-fraa  ( Acliuortraa)  allnmeltensf,  Billings. 
Orthoceras  (Acliiioceras)  hir/sfjyi,   Stokes. 
Orlhoteras  bilinentum,  Hull. 
Orthoceras  tar/ufaliim,  Hull. 


PKMnROKK   SHEKT 

Orthoeeras  andlum,  C'onriul 
Orthocernt  utrigatum.  Hall. 
Orthocera»  arcitolimlum,  Hall. 
Orthoeerat,  hwitalum,  l!i||i„j,s. 
Orth,>cerw<  recicamemtum,  Hull 
Orth,H-rra»  tenerntn,    Bil|i„^,s 
End„c,r,r»  mvltilul.nlnf,.,,,.  Hall 
Oueor^roH  cov^trnlun,.  Hall. 
Cyrt,^ernt  hili;,„j>i^  Salter. 
Cyrtoc^rai,  fat.,.,  Hilljnj,,. 
Cyrl,>,eraA  reyx/ar.,   Biliing.s. 
Gonutceras  anc<-j,H,  Hall. 

TIMKOHiTA. 
linlmanit^s  callicephalv,,  Ort^r, 
CyOu-roimis  Hili,,„a,  .J„nes. 
CylhernjmU  ruffom,  Jones. 
/^''jMirdUia  ca,i,Mls,u,u,  Jones. 


fi9 


FROM     IIOJf.VEcilKUK    RIVKR     .o.vrv       „ 

f  "ehydu-lya  acuta.   Hall. 
Oholellina  ennad';„tii»,  nillip,^ 
^'■'''"  (tl-h^rMla)  in»ndp,n.  Hall 
Stroj,homenn  iuenrvata,  Shepinl. 
CyrUidnnta  cnnadenmn.  Hilling's. 
lUilhynrui  xpiniger.  Hall 

"'"■1.     .tf c<, ,//  ^  „ ,  ,.^„,y^  Montreal 
A.— ...^vrKrri?  H.*|.n,.s.  oriAu.^  ,„vkk 

Uiitverxtly,  Monlnal.  "^  A.y//«,M    Mxxfnm  ,./  Me<;dl 

•7  Mr.  H.J.  B.    H,.war.l     H    '"*^""V  "     "n.l  w,.,,- ,.„!|..,.t..,l 

I  although  the  ,.,o.st  r,..ont  a,ul  ,„ore  criti.al  „o,„,.„. 
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clature  is  not  employed  in  the  generic  as  well   as  specific    references, 
nevertheless,  the  species  and  fauna  can  easily  be  recognised. 

The  numbers  are  those  noted  on  the  specimens  in  the  Peter  Red- 
path  Museum.  The  name  of  the  collector,  the  precise  locality  and  the 
date  when  the  specimens  were  collected,  whenever  obtainable  or 
indicated,  have  been  added. 


PAQUETTE  RAFIDS  FOSSILS,  OTTAWA  RIVER. 

Stromatocerium  rugo*um.  Hall.   Nos.  752  and  862.   H.  M.  A. 

1880. 
BeeeplacuHlei  oceidetUalis,  Salter.  No.  764,  H.  M.  A.  1880. 
Calapircia  canademu,    Billings,   No.   757,    Donor:    Geological 

Survey. 
Columtiaria   alveolata.  {=Columnaria   halli,   Nicholson,)  N   . 
1867.     Dr.  D.  K.  Cowley. 
Petraia  comicida.  Hall.  No.  741. 
Petraia  pro/undo,  {=Streptelatma  profwulum,  Hall)  No.  742. 

R.  J.  B.  Howard,  1879. 
Orthig  tricenaria,  Conrad,   No.   709,   R.  J.  B,   Howard,  Esq. 

1879. 
Strophomena,  sp.  (A  slab  of  limestone  with   sex'eral  specimens 

of  Strophomena   xncurvata,   Shepard,    the    Streptorhynchita 

filitextumm,  of  Hall,  and  authors  generally).    No.  968.    Also 

Murchitonia  belficiticta  on  the  same  slab. 
Bdlerophon  charon,  Billings.  H.  M.  A.  1880. 
//elicotoma  plantilata,  Salter,  H.  M.  A.  1880. 
There  is  a  specimen  lal)elled   Helicotoma  larvata,  which  is  evi- 
dently H.  plantilata,  Salter,  No.  694,  R.  J.  B.  Howard,  Esq., 

1879. 
Murehinonia  gracilis,   Hall,    No.   660,  R.  J.  B.  Howard,  Esq., 

1879. 
^Another  specimen,  No.  667  is  silicified  and   was  collected  by 

the  same  person,  same  date.) 
Murchuionia   hirineta.  Hall.   ( =  Murehisonia  milleri,     Hall>; 

(=prol)ably   f/ormotoina    hicineta.  Hall)  No.   6,  62,  Donor  ; 

Geological  Survey. 
Jfurrkixofiia  Mlieineta,   Hall.   No.    681,  Two  specimens :  One 

silicitied,   the  other  not,   the  latter  is  a  dolomitized  caat  of 

the  interior  of  a  specimen. 
Ctenodonla  gMxtia,  Salter,  H.  M.  A.  1880.  Ctenodonta   »mmta, 

Cunrad.  No.  6!)0,  J    Richardson, 
Cttntdtimla  namta,  Conrad,  H.  M.  A.  1  HMO 
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Ctenodonla  astarta/orrnu.  .Sa;ter,  H.  M   A    1880 

"ilicified   shell,  and   o~rcl  l,  !k  '  "  •"'^'"'^•' ''«^«^''l 

H.  M.  A.  Sept.  1880.  '  '^"    ""^-^^ti"*  "pecie,. 

''-;;"''"  "'"''""».  H.  M.  A.  1880. 
Urthoceras   bigahtn.   No     fi'iJ        ui-  •/,    . 

tions.  '  '""*^'«  witd  h'tet-n  annula- 

Orthoceras,  sp.,  E.  Billings. 

(B)  JE88UP  BAP,D.S,  OTTAWA  H.VEH 

to  be  an  ^nrfo..-!      ,r^     ,  /^^  f  "*  orthoccratite  ap,.„« 
Donor:  (ieoio.ical  Survey  '''"""■''•'  ^'-"">'-"-.  Hull. 

E,uioceras-  No.  8,3.  Collector  and  date  not  given. 

(C)  PO.NTE  8£,HB,  f„„t   coutOXOK. 

.SVroma<ot«r.„„,  rMyt)««w,  Hall 

A  .Hci«ed  exa^pleof  ehi,  ^peeies.  Co, loeto.  J.  K.HaH.n. 
(D)  Fourth  chute  of  the  Box.nkohNe 

i/«rcA.o«.«^ra«7«.   Hall.   Asilicified<peci„.e„      C.,-  ■ 

name  not  indicated.  pecimen.     Collector', 

THE  PLEISTOCENE  DEPOSITS 

(A)       THK     M.VRIVE    segment.       .eHA    CL.^V     OB     "CBEFV^     ,„. 

FORMATION."  "*    '"^-^-K 

Maflotiis  villosut,    Cuvier     TK-         i- 

'lawaska  river.  Renfrew  count/ O^  '■"'"''^'  •^'*- 

(H)      -"-  •'"..SH-WATKR  MAH.  OEPOS,T.S:    Mru«TK,.K. 

^'todonta  fluvintUii. 
Cydas  orbirularix. 
I'aludina  decisn. 
I'hyga  heternstropha. 
I'lanorbu  campaniUatus. 


d?L^%S^^:':-^- 


,:.    Tb^t 


':^^*:-v.- 


SELECTED  LIST  OF  JlEIH)irrs 
OF  SPECrAL  ECONOMIC   IXTKliJ-JST 


I'l  III.IMIEI)   uy 

TIIK  MINES  DEPAKTMKNT  OF  CANADA 

MINFRAL  RESOURCES  BULLETINS 


SIS.   Platinuia. 
^■jl.  Coal 

W.    liilUM.riui  Earth. 


859.  ShU. 
S<ii)  Zirir. 
*<"!).   MicH. 

**"-    Jl'.lyUi,.,,,,,,,  ^„^, 
1  uiiK>ffn. 


74a.  Altitude  of  Can»d«,  by 


•<77. 

SSI  I 
KSl. 

ni.i. 

053. 


(Jlnpllifc 

i'lifwpdatos. 

Cofipcr 

MiiK-rnl  I'mment^. 

Hsrvt<.3. 


212. 

235. 

2.'«i. 

2fi.l. 

272. 

204. 

fl7.<. 

574 

74.). 

930. 

1)41) 

MO 


J    VVhif<..      |8<W.       M(te.) 
nniTISH  ajLCMHIA. 


Wrat  Kootrnavdistrirt"  bv    ;    VI    i^ 

Kamloops  .jistrict    bv  (}    ■il      >        ""«"<>"    INKS-SK.      (35-  ) 
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Tf,f  i  ttfuttttt'nt"  ror-KM  «/  //#*■  *iimtritt  rotnpi-iMr 
h.nh  tff  Mi^-r*>thtt  f  ttHtt.iiurtttttt  ffniimm  niirf 
>iMM4,riiilr-tt  f/rtiuiff  ttud  ttit-  uf^ft^r  nttitH  of  irr/l^ 
htiuth-il  fittiUM  i  ith  tfuarf  '/*■  uutf  t  rifHtnltinf 
litHfMtntt* :  thr  tatttt  ar»-  tv*tl  <•**-»  in  tht-  rtiMtt-rit 
futrtiim  uf  fl>'-  nni/t-M/i'ft  tvh'tr  thr  uhi»f  Mfrt^M 
hiff'f  thv  //ri'j/'*'  't'v^tofin*'ttt  Hi  thf  tfr-Mfriti  /tat; 
"/  ttf  firrtl.  tltrr  thr  timt-mtinf  im  j/rHf^t'tttfif 
'thurtit  ttH't  trhttt  it  thuM  ',rri/f,  it  in  ht  thr  Jn,  t,t 
»r  imritnr  *trritifiriffhiin'fMr*Httnff  i^n  triffhftl. 
'J"t  ^fmirfiuMf  ifwi-iH  tvhiih  Hum*'ti »$>,%.  um  oh 
n,f  uf,,fr  tiuifnuf/r  fir*  r.  fotmn  rliffH  hi  tHitrh, 
of  mum*'  *tif*f'tnrf,  it  ffrfMftt/.t  u  hrtttfiit  iiMttrrt 
Ml  in  it  fir  to  tfult  H*  rn  t  §i  **.#*!*■  ptntium*  «/  thr 
I'utn.lnm  Hittttttttflu*-.  I  .timifnr  h^dtiftt  iim/tfrt 
nj  thtM  iipfttr  tfttfinM  in  *r.n  ntouff  thf  npprv 
S'ltittt,    rir,-r     in    th*-    tiv*-nrith-   arm. 

Tltf  l-'t4tttiiim''»ttttt  ffnriMH  it*  trrit  M*fu  i  h  tht- 
iffHtfi-H  ftatt  uf  thr  nmit-Hhrrt  um  tilonr/  thr 
I'rfittritirtt  rmtt  wi-th  «/  %HumrttrM  tmtuntt.  In 
thiJt  thrir  iM  ft/tf,i  tl  trrtt-ilrftitftf  t/nrimMtr 
fttnetiirr  Imt  thr  i>.r  h  iM  ir*rft4fntt  if  ^f  rtt  n  itir  ti$ttl 
thf  ,tf/ttt*ir  ttfiirs  .*/  ttttntltti  tfnriMHt  ^  «  tint 
nrrtt.  Thrnr  rnrf.  w  iipfni ft-tttt tf  ffftrtmfttt  ftt, 
tthlrmt  kno*rn  ffrttltty.t  <if  ftnuitntinn  uf  th*'  t»ttft,tut 
■iimtrirt, 

.V«  rrottotnlr  tttlufrofv  htirr  ti.i  iftt  Itr*  n  *•»  - 
foynitrrf  in  thin  ttitrrr  juntintt.  trhttr  in  that 
fHirt  It f  thr  tfitriMH  aHHitritttrti  utth  thr  i/itftt'tfifr 
unit  tintrmtnnr,  ttijmtt'tM  itf  ininr,  itfmfitf  itmt 
Qritfihitf      .!»■»•     nnntri-tiHM     II, I. f      ttf'      ffrrnt       viiftif. 

ThfMr  uri-  ,  .rtfurntfff  Jitnii't  in  thrtirr-ii  tittjnrrnt 
to     thr      tititittrttil      fiVft: 

Thf  UnirMtonrm  urrtir  t/'-nrrnUff  in  htiM.nir 
"/     f/rrnttr        in-        IrttHrv      r.rtfnt       iin*t      rr/  * 

thr     nfiftrr      futtf-un      uf       tht-  It'rhivnn  ,. 

I'hrtf  tiMunltif  rvMt  nfton  n-i'fl'tirtlil,-il  ;.,f >«#■)» 
of  u'liitf  i/iiiirtrifr  n.i  nn-n  nrnr  th^-^  *t/ttttvii 
n'ttr  ^Inntolntlu.  In  th.  mt,nthffn  pi>ttinn 
'Of  thf  tiif'.t  tut  ,1'  thi-  UriMtnf  ntin-n  tht-n 
'irr  ii.iminiittrit  ii'ith  h'fntph-nitr'itrhi.%tit  n  n*t 
khtitfffl  nn-liM  which  nv  mnrr  rnuHifirnniiiity 
nr.n  in  thi-  ilffi  rtnnftriti*,!  in  thr  ninft~mhrt,t 
'tflhfrrnt    to    fhi>iauth    l  f'rth     ^hrtt.i 


\ntr  V. 

Thf  Vntn-itioir  t-urkit  rmti/r  frnm  thi  r',tfMi/,nn 
MiintfHtonr  nftn-ftrtt  fn  thr  Tttnti,n,  hnfh  inrlu- 
"ifr.  <>/  thi'liiMt  nnnirfl,  a  nmntt  itntrmj,  in  .inn 
..  fthftrf  •nif.intr  nnrth  uf  thf  riUniji'  **/  tjui,, 
tfhrrr  thi-  mtintf  im  tfiitt rfint  />»*■  fitriif  nnf,  llrrr 
ihr  furnmttiin  /ntMitrM  «/*  intn  tt  n't  thium/h  tht^ 
f  *ttii/ii;nm    intit     thifXH    fthntt-H     uht'h     n.-inpif    n 

•  ontiiilt  tntff,     f,>i,t    „/     thr    rill. Iff,-     itt^tf.     (  t^.Hmintf 

inrrfti.Hini,        im        mntinni-ii        iiulirnkvn  thrfinifl. 

*  hnxif  litnfMfifnr  tttttt  H/urk  rir*-r  fitiimttinn 
tntu  thr  tnirir  fun't  nf  thr  Trrnton  Unitvinnr 
•rttiih     fitrntM     thr     fttiittttti   tn      thr     nttnth. 

itonffthr  tttHfr'f  rim-  ,vi  nt ii-n rti  %iinShir  I'otao- 
rtiif  i'iuLm  III  r  fnnnft,  mtnutini'H  in  t^ffiitrit  itri-itH 
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